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Abstract: This report explains the collision of USAIr flight 1493 and Skywest fiight 5569 on
a runway at the Los Angeles International Airport on February 1, 1891, The safely issues
discussed in the report are air traffic management and equipment at the airport; aircraft
exterior lighting and conspicuity; pilot situational awareness during takeoff and ianding and
operations on airport surfaces; air traffic controller workload, performance, and supervision;
and air transport accident survivability, evacuation standards and procedures, intericr
furnishing flammability standards, and survival devices. Recommendations concerning
these issues were made to the Federal Aviation Administration.
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EXECUTIVE SUMMARY

On February 1, 1991, at 1807 Pacific standard time, USAIr
flight 1453, N388US, a Boeing 737-300, collided with Skywest flight 5569,
N583AV, a Fairchild Metroliner {SA-227-AC), while the USAir airplane was
landing on runway 24 left at Los Angeles International Airport, los Angeles,
California. The Skywest Metroliner was cositicned on tne same runway, at
intersection 45, awaiting ciearance f.r ‘akeoff, As a resuit of the
goilision, both airplanes were destroyed. A1l 10 passengers and
2 crewmembers aboard the Metroliner and 20 passengers and 2 crewmembers
aboard the USAir airplane were fatally injured.

The National Transportation Safety Board determines that the
probable cause of the accident was the failure of the Los Angeles Air Traffic
facility Management to implement procedures that providad redundancy
comparable to the requirements contained in the Natioral Operational Position
Standards and the failure of the FAA Air Traffic 3Service to provide adequate
policy direction and oversight to its air traffic controv facility managers.
These failures created an environment in the les Angzles Air Traffic Control
tower that uitimately led to the failure of the local controlier 2 (L02) to
maintain an awareness of the traffic siteation, culminating in  the
jnappropriate clearances and subseguent collision of the USAir and Skywest
aircraft. Contributing te the cause of the accident was the failure of the
FAA to provide effective quality assurance of the ATC system.

The safety issues raised in this report include:

(4]

Air traffic management and egquipment at Los Angeiles
international Airport.

0 Aircraft exterior lighting and conspicuity.

0 Pilor situaticnal awareness during takeeff and landing
and cperations on airport surfaces.

¢ Air traffic  controiler worklocad. performance, and
supervision.

L]

Air transport accident survivability, evacuation
standa~ds and procedures, interior furnishing
flammabiiity stangards., and survival devices.

Recommendations concerning these issues were addressed ic ihe
federal Aviation Administration.




NATIONAL TRANSPORTATION SAFETY BOARD
WASHINGTON, D. C. 20593

AIRCRAFT ACCIDENT REPORT

RUNWAY COLLISION
OF USAIR FLIGHT 1493, BOEING 737 AND
SKYWEST FLIGHT 5569 FAIRCHILD METROLINER
LOS ANGELES INTERNATIONAL AIRPGRT
LOS ANGELES, CALIFORNIA
FEBRUARY 1, 1981

1. FACTUAL INFORMATION

1.1 History of the Flights

On February 1, 1991, at 1807 Pacific standard time, USAir
fiight 1493 (USAI493), N388US, a Boeing 737-300 ({B-737)}. coliided with
Skywest flight 5563 ([SKW5563), N683AV, a Fairchiid Metroliner {SA-227-AC),
while USA1493 was landing on runway 24 left at Los Angeles International
Airport (LAX}, Los Angeles, Califernia. SKW55369 was positioned on the same
runway, at intersection 45, awaiting clearance for takesoff. {See figure 1}.
As a vresult of the collision. both airplanes were destroyed. A1l
10 passengers and 2 crewmembers aboard the Metroliner and 20 passengers and
2 crewmembers aboard the B-737 were fatally injured.

A special weather obszrvation taken after the accident indicated a
scatiered cioud cover 2t 30,002 fest and a visibility of 15 miles. The
official sunsel for the Los Angeics area occurred at 1723.

On the morning of February 1, 1881, Skywest Airiines began its
daily utilization of NGB3AV in Paim Springs, California (PSP). The airplane
was subseguently operated under Titie 14 Code of federal Regulation (CFR)
Part 135 to severa] southern Lalifornia destinations. The Skywest flightcrew
involved in the accident boarded NE83AV at Inyokern. California, {IYK). They
fiew the airplans from IYK to LAX and from LAX to Fresno, California {FAT},
returning to LAX. The accident occurred en the next flight, an intended
departure for Paimdale {PMD}, Californie, from LAX. There were 10 passengers
and Z filight crewsnembers on board.

USA1493 originated in Syracuse, New York {SYR}, with airplane
N388US, and was destined to San Francisco, California {SFO}, by way of
planned intermediate stops in Washington, D.C. (DCA), Columbus, Chio (MK},
and 1AX. There was a schaduled crew change in Washington. The flight was
conducted in accordance with Title 14 CFR Part 121. En routs activity before
the accident was unremarkable. There were 8% passengers, & f{7ight
attendants, and 2 fiight crewsembers aboard the airplane Tor the ITMH-LAX
route segment.

USAI4937s instrument flight rules {IFR) dispatch release, aminimum
eguipment 1ist (MEL), airplane load manifest, and recommended takeoff/landing
data were generated by USAir’s disputch eoffice and forwarded te¢ the
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flightcrew at CMH. En route time was 4 hours and 43 minutes at an altitude
of flight level 350 (35,000 feet)}. The airplane departed (MH at 1317 v°th
the first officer performing the flying duties. The takeoff, climb, crui-< ,
en route and descent phases of the flight were uneventful.

Upon arrival into the LAX area, USA1493 was cleared for the CIVET
Two Profile Descent! to LAX. While on the CIVET Profile, the LAX terminal
radar approach control (TRACON) arrival radar 1 (AR1) controller instructed
the flight at 1757:28 to intercept the runway 24 right instrument landing
system (ILS) localizer (See figure 2} and to maintain 10,000 feet.

At 1759:00, the ARl controller asked, "USA1493, do you have the
airport in sight.® At 1759:04, the captain advised, “"affirmative™ and also
confirmed to the first officer that he had visuaily acquired the airport.
The first officer recalled that at this pcint the flight was approximately
25 miles from tne airpert and that he could distinguish the airport
environment and some runways.

At 1759:05, the ARl controlier advised USA1493, "cleared visual
approach runway two four left USA1493 cross DENAY? at or above eight
thousand.* The captain acknowledged the appreach ciearance.

At 1759:57, USA1493 transmitted, "just confirm the visual approach
for USAl493 is to two four left.” The ARl controller replied, "that's
correct USA1493."

At 1803:05 the ARl controller advised USAir 1493 to contact lLos
Angeles tower at ROMEN.3

The first officer said that the horizon was dark during the
approach and lunding. He lined up visually for runway 24 Teft and used the
ILS glideslope for runway 24 right for initial vertical flightpath guidance
since there wis no operating ILS or visual approach slope indicator (VASI)
for runway 24 left. The first officer recalled cenfiguring the airplane for
Tanding approximately 12 miles frem the runway and confirmed to the captain
that he had the runway in sight. During the approach, he called for gear
down, final checklist, and responded in accordance with USAir procedures on
dual response items, including "flaps 3C.7

E£iv2f Two Profile ©Cescent is one o¢f several published arrival
procedures intended to faciiitate the filow of arriving aircraft inte the Los
Angeles area.

ZDEHAY is the name of the initial appreach radio navigation fix for the
runway 24 left LS. 7t is epproximazely 23 miles from the threshold of
runway 24 ifeft.

328HEN is the name of the Ffinal! approach radic navigation fix for the
runway 246 lteft LS. it is approximately 6.2 miles from the threshold of
runsay 24 lefrt.
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About 5 minutes earlier, around 1758, SKW5559 had begun to taxi via
the north route from Terminal &, Gate 32 to runway 24 left for departure (See
figure 3). At 1801:43, SKW5569 advised th: ATC tower’s north ground
cortroller (GC2}) “...number two at {taxiway] Tange behind an Aero Mexico
airplane.”™ At 1801:49, the G(2 advised SKW5B&9, "...roger, hoid short Tango
for right now, Aero Mexico will be moving in just a minute."

At 1802:43, the GC2 instructed the flight, "...wher alle turn right
on Tange and then at forty five transition to Uniform, taxi to runway two
four left.”  SKW5569 acknowledged, "Tango, foriy five uUniform, two four
left...."

At 1803:38, SKW556% initiated communication with the tower’s local
controller 2 (LC2) on frequency 133.9 MHz stating, "Skywest ah five sixty
nine at forty five, we’d like to go from here if we can." At 1803:40, the
{.C2 advised the flight, "Skywest five sixty nine taxi up to and hold short of
two four Jeft." At 1B03:44, SKW5589's acknowledgement of this clearance was
“Roger, hold short.”

At 1804:33, the captain of USAI493 initiated radio communication
with the LCZ on 133.9 MHz stating, "USAir fourteen ninety three inside
ROMEN." The tower communications transcript indicates that this transmission
was received: however, it was not acknowledged by the LC2.

At 1804:44, the LC2 stated, "Skywest five sixty nine taxi into
position and hold runway two four Teft, traffic will cross downfield."
SKW569 acknowledged the LC2's clearance at 1804:49, "okay two four left
position and hold, Skywest five sixty nine.” This transmission was the last
one recorded from SKW5569.

Wings West 5006 (WW5006), a Metroliner at midfield taxiway 52, was
waiting to «cross vrunway 24 left. The flightcrew of WW5006 had
unintentionally departed the LC2 tower frequency, and the controller was
unable to issue a clearance to cross that runway, resulting in a delay. When
the WW5006 crew discovered the frequency error, they returned to tower
freguency, contacted LC£2, and were cleared to cross runway 24 left at
1805:16. SKW5569 continued to hold for takeoff clearance in the center of
runway 24 left at the intersection with taxiway 45.

At 1805:29, the captain of USA1493 transmitted a second radio call
to the LC2 stating, "USAir fourteen ninety three for the left side, two four
Teft.”

The LCZ conducted other radioc transmissions and, at 1805:53,
stated, "USAir fourteen ninety three cleared to land runway two four left.”
The captain acknowledged at 1805:55, "Cleared to land two four left, fourteen
ninety three." This recorded voice transmission was the last one received
from USA1493. The controiler then conducted transmissions with other
airplanes, including a departing Metrcliner and two airplanes awaiting
takeoff, WW5072, a Metroliner, and Southwest 725 {SWA725), a B-737.
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WW5072 calied the L{2 at 1806:08 and stated that they were ready
for takeoff. The LC2 had no flight progress strip in front of her for this
airpiane. She queried the flightcrew about their intended departure
intersection and consulted her supervisor regarding the strip. Then, at
18C6:30, she verified with the flightcrew that they had a departure squawk
{radar code) indicating that the departure clearance had been issued. A
search for the strip was conducted and the strip was Tocated at the clearance
delivery (CD) position, misfiled as a yet to be delivered departure
clearance.

The first officer on USA1493, who was flying the approach,
recallzd hearing side conversations which inciuded the tower asking an
airplane about its position on the giound. He did not recall hearing hold or
takeoff clearances for any aircraft for runways 24 left or 24 right. He
remembered seeing aircraft that appeared to be taxiing toward him on taxiway
Uniform. He said that he looked down the runway and saw the runway Jights
and the overall landing environment. He had no recollection concerning the
runway centerline lighting but believed that the runway edge Tights were on
Tow intensity. He stated that the cockpit intericor lighting was at normal
intersity. He said that he did rot see an airpiane on the runway and did not
recall any distractions during the approach.

The first officer said that he considerad the approach stabilized
by the time the flight reached 1,000 feet mean sea level {msi}. At 500 feet,
he heard the captain call out, "500 feet, bug plus 10." He confirmed that
the Tanding 1ight switches were in the "on” position. The autobrake feature
was not selected. The first officer stated that he thought the airplane
crossed the threshold at an indicated airspeed of approximately 130 knots and
tanded on the main 1anding gear about 1,500 feet from the approach end of the
runway on the runway centerline. He deployed the thrust reversers and
observed the engine reverse lights. He was noit sure if the thrust reversers
had fully deployed at the time of the accident. He said that he derotated
slowly per company procedures. While lowering the nose of the airplane onto
the runway, he observed, through his windscreen, an airplane on the runway
~immediately ie front of and below him. He said that the airplane had a
position light and/or a red light on its tail. The Tanding lights of his
airplane were reflected off the propellers of the airplane in front of him.

The first officer said that there was some application of braking
before the collision but that there was insufficient time for evasive
action. He believed that the initial point of impact was directly on tha
nose of his airplane and ine tail of the unidentified airpiane. He said that
the collision occurred simuitaneous to his airpiane’s nose wheel contacting
the runway. The collision was marked by a flash of light followed by the
nose of his airplane dropping. There was an explosion and fire upon impact.
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After the collision, the two airplanes slid to the left side of the
runway and into an unoccupied fire station. An evacuation of 64 passengers,*
3 cabin crewmembers, and the first officer took place cn the B-737 whiie the
scene was involved in fire. A total of 20 passengers and 2 crewmembers on
USA1493 were fatally injured. A1l 10 passengers and 2 crewmembers on
SKWH569 were fatally injured.

The accident occurred at 33° 57’ north Jatitude, and 118° 24’ west
jongitude, during the hours of darkness.

1.2 Injuries to Persons
Injuries Crew Passengers Qthers Total
Fatal 2xf2*x* 10%/20*%* 0 34
Serious 2** 11** 2 13
Minor 2x* 1o%x 0 i7
None - 37** - 37
Total 8 93 0 101

* Abpard the Metroliner
** Aboard the B-737

1.3 Damage to Aircraft

Both airplanes were destroyed by impact forces nf the collision
and a postcrash fire. The value of the Fairchild Metroliner was estimated at
$1,600,000 and the Boeing 737-300 was estimated at $20,000,000 prior to the
accident.

1.4 Other Damage

There was minor damage to an inactive and unoccupied airport
sateilite fire station.

1.8 Personnel Informaticn
1.5.1 USAir Crewmembers

The flightcrew and cabincrew of USAI493 were qualified in
accordance with applicable Federal Aviation Administration (FAA} and company
regutations and procedures. (See appendix B). The examination of Crewmember
training records revealed nothing remarkable. An investigation of the
captain’s background revealed the long-term use of a prescription drug

‘One ot these passenrngers succumbed to thermal burn accident-related
iniurifes 3 days after the accident and is listed 3s a fatality,. Anutaer
passenger succumbed to thermal burn accident-relisted injuries 31 days aftrer
the accident. In accordance witvh 49 CFR 830.2, his injuriess were classified
as "serious® in Section 1.2.
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prohibited for flightcrews. Pertinent details are contained in section 1 13
6* this report.

The accident occurred on the first day of nairing for the
flightcrew following off-duty time. On February 1, 1991, they arrived at
DCA at midmorning. According to their colleagues. they appeared to be well
rested.

1.5.2 Skywest Airlines Crewmembers

The flightcrew was qualified in accordance with applicable FAA and
company reguiations and precedures (See appendix B). No cabin crewmembers
were assigned to this flight. Th= investigation of the Fiightcrew's
background reveaied nothirg remarkabie. Autopsy results from the first
officer indicated the presence of substances found in over the-counter
medications. Details are contained in Section 1.13 of cthis report. The
flightcrew received more than 10 hours of off-duty time prior to reporting
for duty on February I, 1591.

1.5.3 ATC Specialists

The air trarfic controilers whe provided AT{ services to the
airpianes were gualified in accordance with current regulations. Examination
of their training records revealed nothing remarkable with one exception.
The L£2 had received an evaluation 6 weeks before the accident in which five
verformance deficiencies were identified. The investigation identificd some
of the same deficiencies in her performance on the night ¢f the accident that
are dealt with at length in subsequent sections of the report.

The investization of these controllers’ activities in tlhe Z or
3 days before repo.ting for duty on February 1 did nct reveal anything
extraordinary. Qdestions were raised regarding the L(L2's medical history.
The subject was =dcressed at the Safety Board’s public hearing and the FAA
reiterated that she was medically qualified for her position. See section

1.13 for details.
1.6 Airplane information
1.6.1 Skywest Fairchiid Metroliner

The Fairchild Metroliner was certificated in 1981 under 14 (PR
Part 23 - Airworthiness Standards: fwormal, Utility, Acrcbatic, and Commuter
Category Airplanes, and under Special Federal Aviation Regulation (SFAR)
Part 41. Approval was based on the SA-2z6 airpliane certificated in 1969.
NE83AV was manufactured in 1986, By December 31, 1890, more than
256 airplanes had been produced.

For commuter seryice, the Metroliner carries 1iwoe fiight
crewmembers. it can seat o many as 19 passengers. The airpiane nas a
certificated gross takeoff weight of 14,500 pounds.
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External 1lighting on N683AV consisted of navigation 1lights,
ianding/recognition 1lights. a taxi Tight, ice detection 1lights, strobe
lights, and a red anticollisior beacon (See figure 4). The beacon 1ight
assembly is located on top of the vertical stabilizer forward and below the
rudder cap and rudder trailing edge (See figure 5). The location of the
beacon lignt relative to the rucder cap results in some light obstruction:
14 CFR Part 23 permits such obstruction. The rudder cap blocks visibility of
the light to an angie of 5.4 degrees absve the horizontal and 2.6 degrees
left and right of the centerline directly to the rear of thes airplane. The
beacon light luminance for certification was a candle power of 190 candles;
actual luminance was 110 candles.

Skywest procedures dictated that illumination of the strobe lights,
taxi Tight and Tanding and recognition lights take place after receipt of a
takecff clearance.

The airplane’s weight and center of gravity (CG) at the time of the
accident was about 12,500 pounds and 265.9 inches. respectively, which were
withip applicable limits. The takeoff weight included 1,200 pounds of fuel.

NEB3AV was equipped with an audio system designed to handle radio
functions, as well as all onboard communications involving paging, the cabin
hand telephone and cockpit interphons. it a'so carried an automated
passenger briefing device that was prerecorded for takeoff and landing.

1.6.2 USAir Boeing 737-300

The Boeing 737-300 ceries airplane was approved on November 14,
1984, under 14 (FR Part 25 Airworthiness Standards: Transport Category
Airplanes. N388US was manufactured in 1985 with a configuration for 2 flight
crewnmembers, 4 flight attendants, and 128 passenger seats. Although the
airplane interior was partially refurbished irn 1589, most of the interior
panels were from state-of-the-art materials at the t me of original airplane
manufacture.

The airplane’s dispatch records for the departure from CMH
indicated a takeoff weight of 119.724 pounds, and a {6 at 15 percent mean
aerodynamic chord {MAC), which were withip applicable limits. The estimated
tanding weight at LAX was 94 424 pounds with 7,320 pounds of fuel remaining.

Landing indicated airspeeds (IAS} at 85,000 pounds were as

follows:
VRef Flap 30 125 knots
VRef + 5 125 %nots
1.7 Kstesrological Information

The hational Weather Service (hdS) hourly weather observation for
LAX taken at 175} was: Three zero thousand scattered, visibility one five,
temperature five seven. dewpoint four three, wind two six zero at six knots,
aitimeter three zero one zers.
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Figure 4.--Metroliner exterral lighting.
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A special local weatiner observation taken at 1816 indicated: three
zero thousand thin scaitered, visibility one five, temperature five seven,
dewpoint four three, wind two six zero at six knots, altimeter three zero
one one.

At LAX on February 1, 1891, official sunset and the end of official
twilight occurred at 1723 and 1748, respectively.

1.8 Aids to Navigation
There were no reported difficulties with aids to navigation.
1.9 Communications

No communications equipment outages or discrepancies were noted in
the LAX facilities 1Ing that would hava contributed to this accident.
Postaccident certification of very high freguency transmitter and receiver
equipment indicated that all equipment was operating within specifications.
There was no evidence that either aircraft experienced communication
malfunctions.

At the time of the accicent, based on a review of transcripts of
recorded radic communications, seven aircraft were on the L(2’'s frequency.
Four aircraft were located on the surface of the airport (Philippine Airlines
flight 102, SKW5569, WW5072 and SWA725). USA1493 had just touched down, and
the two remaining airplares were airborne {USAZ858 and WWSZ12). The LL2
described the traffic workioad and complexity as "Tight to moderate™ at the
time of the accident.

1.1¢ Aerodrome Information

The Los Angeies International Airport is owned and operated by the
City of Los Angeles, Department of Airports {DOA). The published elevation
of the airport is 126 feet msl.

The airport has dual parallel runways between 9,000 and 12,000 feet
Tong. Runways 25 left and right comprise the south runway complex, and
runways 24 left and right are referred to as the north runway complex. Part
of the south complex has been in use since 1928. The rorth complex began
operations in June 1950, .ind the second north runway was added in 1973,

Runway 24 left, the accident runway, is 10,285 feet 1long by
150 feet wide and is of concrete construction. The runway is equipped with
high intensity runway lights (HIRL), runway centerline lights {(Cl), and a
medium intensily approach 1ight system with runway alignment indicator lights
{MALSR).

Tower personnel slated that there were no difficulties with runway
and taxiway lighting systems prior to, or at the time of, the accident. They
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reported that the HIRL, CL and MALSR systems were illuminated at the Step 25
intensity level and that the taxiway lights were set on low intensity at the
time of the accident.

A review of airport facility maintenance and ATC tower operations
Togs indicated no reported difficulties with the HIRL, CL, taxiway lights,
and the runway 24 Jeft {MALSR) systems prior to the accident. A postaccident
certification check indicated that all components were operating within
specifications.

The elevation of runway 24 left at the approach end of the runway
is 111 feet msl. The elevation of runway 24 left at the intersection of
taxiway 45 is about 120 feet msl.

There are currently eight passenger terminals operating at LAX. In
1988, Phase I of Terminal 2 was opened. In June 1989, Phase II for
Terminal 2 was completed. Terminal 2 iighting includes eight high pole
stanchions mounted on tup of the terminal building to provide ramp
illumination. Each pole, about 37 feet high, {198 feet msl, and 81 feet
above qround level {agi), included three 1,000-watt high-pressure sodium lamp
fixtures {See figure 6).

1.10.1 ATC “ower

The ATC tower, operated by the FAA, is classified as a level V¢
iimited radar ATC facility. The existing tower structure was completed in
1661. The location of the tower was based on its relative position to the
runway 25 {scuth) compliex. Eye-level elevation for personnel in the tower
cab s about 264 feet msl {160 feet agl).

The entire runway 24 complex is north and west of the tower. The
straight 1line distance from the tower cab to the approach end of the
runway 24 Teft centerline is approximateiy 2,350 feet. Tne distance from the
tower ca2b to the intersection of the centerline of runway 24 left and the
centeriine of taxiway 45 is appreximately 3,900 feet.

The oniy parts of the airport specifically designated as an "ATC
NON-VISIBILITY ADEA"™ are taxiways 48 and 49 between taxiway Kilo in the
south complex and taxiway Tange in the ncrth complex. This area provides
the only ground taxi access between the two runway complexes and is
approximately 3,400 feet west of the tower. The area of taxiways 48 and 49
at the north-south midway point, referred to as the "50 Yard Line.™ is
designated as the point where aircraft taxiing from one complex to another
must change 1o and contact the appropriate ground control ‘requency.

SIntensity Llevels for runway edge, centeriine, and agproach (EALSR)
tights vary from Step ! {ilcw} te a3 maximum intensity of Step 5. Taxiway
tight 1atensity levels asre low, medium or high.

6A€r traffic movements invoiving 100 or mere !FR operations per haur for
& Rrours per day. Level!l ¥V is the highest ievel ciassification.
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During interviews, tower personnel stated that a series of four
ramp lights on the northernmost portion of the Terminal 2 complex were a
restriction to vision during the hours of darkness because of their height,
brightness, and relative line-of-sight location to taxiways 45 and 47 and
runway 24 left.

The only documentation regarding Terminal 2 lighting conditions
relative to ATC operations was obtained from the manager of the Terminal 2
complex in the form of a letter dated February 6, 1991, to the Chief of
Operations for the Los Angeles DOA. In his letter, the manager stated, based
on his recollecticns shortly after phase I of the Terminal 2 complex opened
on May 31, 1988, ".__.the tower contacted someone, I do not know who,
regarding glare from the southernmost apron lights. The tower requested that
the lights either be shielded or redirected. The Terminal 2 electrical
contractor complied by redirecting the lights down, thus eliminating the
giare. Upon compietion of this work the tower was contacted and we were
advised the problem had been taken care of satisfactorily. To the best of my
knowledge, all conversations were telephonic and nothing was ever put in
writing." The letter added that Terminal 2 perscnnel were never contacted
regarding the repositioning or shielding of the narthernmost apron lights
that became operational upon completion of phase II construction,
approximately June 1, 1986.

The Safety Board was unable to locate any documentation about
Terminal 2 1ight glare problems.

After the accident, tower personnel contacted DOA, in writing,
requesting that the Terminal 2 1lights be redirected and/or shielded and
adjustments were accomplished.

The DCA plans to censtruct a new control tower on the airport, and
several possible locations are currently undergoing mathematical modeling ard
shadow studies. The proposed height of the new tower, at the cab floor
level, is 252 feet agl. The pianned completion date for the new structure is
May 1995.

1.10.2 ATC Operations

The total air operations at the airport during the Tast recorded
fiscal year were 532,312, of which 584,246 were scheduled air carrier and
commuter operations.

The exact number of heourly airport operations for LAX is not
maintained by the FAA. At the end of the duty day, ithe number of total
airport operations is determined by tower personnel and recorded on the
Airport Traffic Record (FAA Form 7230-1). A portion of the data recorded on
the form includes air carrier, air taxi, general aviation, and military
flights completing a full-stop Tanding or a takeoff from the airport.
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The data recorded for the day of the accident indicated the
following information:

Air Air General Total Total
Carrier Taxi Aviation Military Local” Operations
1,010 448 112 26 26 1,622

1.10.3 ATC Personnel Staffing

A typical complement of 13 perscns was scheduled for the evening
shift in the LAX ATC tower covering tre period between 1300 and 2300,
February 1, 1991. They included 11 ATC specialists [ATCS), 1 traffic
management coordinator (TMC), and 1 area superviser (AS). The TMC reported
for duty at 1430 and departed the facility at 1530 on annual leave.

At the time of the accident, the LAX tower (cab) was staffed by
four  full-performance-level (FPL) controllers, a developmental (DEV)
controller. qualified through his assigned operating position (GC1), and an
area supervisor (AS}). During the course of events Tleading up to the
accident, ~wo FPL controilers (CDl and GC2) and the DEV {GC1) communicated
with only one of the airplanes (SKW5569). Cne FPL controller (LC2)
communicated with both of the accident airplanes, and the AS activated the
crash phone in response to the accident. The remaining controlier (LC1) was
working ths south runway complex and had no contact with the accident
airplanes. Additionally, the remaining ATCS personnel were on duty but were
not in the tower cab at the time of the accident.

1.10.4 Airport Surface Detection Equipment

The airport 1is equipped with an Airport Surface Detection
Equipment (ASDE)® radar system. The ASDE is specifically designed to detect
principal features on the surface of an airport, including aircraft and
vehicular traffic, and to present the entire image in the control tower. The
primary use of the ASDE is to augment visual observations by tower personnet
of aircraft and/or vehicular movements on runways and taxiways.

Information is displayed on two ASDE radar indicators located in
the tower cab between the north and south local control and ground control
operating posivions. At the time of the accident, the north ASDE indicator
at the LCZ position was inoperative and logged out of service. The south
ASDEL indicator at the LC1 position was operating normally.

7Locat operations represent visual flight rules (VFR} helicopters
operating wWwithin the Terminal Control Area (TCA)Y. Although most recorded
“local®* aircraft do not {and eor depart from the airport runwWways, they
represent a workload factor in the facility ATC operations.

anlchough currently referred to as ASDE, the system in place at LAX was
eriginally known as Airport Surface Detection (ASD, without the wWword
*"Equipment,® upon initial construction and instaltation.



18

The use of the ASDE at LAX 1is prescribed in LAX ATC Tower
Order 7110.7E, dated January 15, 1989. The order states, in part, that the
AS "shall ensure the ASDE is operated from sunset to sunrise and any other
time the entire length of all runways is {are) not visible." Additionally,
the order states that the local controller shall, "when applicable, use ASDE,
in addition to visual observation, to ensure the runway is clear.”

FAA national procedures regarding use of the ASDE are contained in
FAA Handbook 7110.65F, Paragraphs 3-70 through 3-72. Paragraph 3-70,
outlining ASDE equipment usage, states:

Use ASDE to augment visual observations of aircraft and/or
vehicular movements on runways and taxiways:

a. When visibility is less than the most distant point in
the active movement area, and

b. When, in your judgement, its use will assist you in the
performance of your duties at any time.

Paragraph 3-71, outlining the usage of information obtained from
the ASDE, states:

a. Use ASDE-derived information:

{1} To determine that the runway is clear of aircraft
and vehicles prior to a landing or departure.

{2} To monitor compliance with control instructions by
aircraft and vehicles on the taxiways and runways.

(3} To confirm pilot reported positions.

(4) To provide directional taxi information on pilot
request.

The Safety Board documented the operating history of the ASDE
system at LAX through interviews with maintenance personnel, eguipment
maintenance records and office correspondence. The eariiest written
documentation was a letter dated January 9, 1980, describing an evaluation
conducted by an airways facility (AFS) team, which determined that the
manufacturer’s operating specifications could not be met. The evaluation was
in response to complaints from ATC personnel that the quality of ASDE
coverage was poor and that the system was unreliabie,

In February 1986, in an effort to eliminate the potential for
runway incursions at ASDE-equipped airports, the FAA’s Air Traffic Service
directed that the ASDBE system be utilized between the hours of sunset and
sunrise, 7 days a week. Prior to receiving these directions, the LAX ASDE
was utilized only during periods of reduced visibility, usually associated
with poor weather conditions other than at night.
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In a letter dated March 24, 1986, the AFS manager stated that
spare parts support had been a significant problem in maintaining the ASDE
since the system was not FAA standard equipment. The letter said that the
problems with the ASDE began in the middle of February 1986 when ATC started
using the system between sunset and sunrise, on a daily basis.

On December 9, 1987, the AFS manager at LAX recommended to the LAX
airport tower manager (ATM) that, in an effort to extend the operational life
of the ASDE system and to reduce the number of outages, ATC personneil operate
the ASDE only when visibility was "poor" versus the 12-hour per day, 7 days a
week use mandated by Air Traffic Service policy.

On December 18, 1987, in a joint letter to the FAA’s HWestern
Pacific Regional Headquarters, the ATM and the AFS marager stated, "The
increase in ground traffic and the historical performance of the ASDE at the
Los Angeles International Airport is evidence that we have a serious problem.
It is imperative that a more reliable ASDE system be installed at LAX." This
tetter requested that managers from regional headquarters contact the FAA's
Washington Headquarters in order to obtain the highest priority for a
replacement ASDE at LAX.

On January 7, 1988, the LAX ATM, in a written reply to the AFS
manager’s letter of December 9, 1987, stated that because of air traffic
requirements, the ASDE would continue to be operated between the hours of
sunset and sunrise, in accordance with air traffic directives.

In early 1988, the planned October 1988 installation date for a
more modern ASDE-3 sysiem had slipped to an undetermined date. The equipment
remains in the development stage.

On January 28, 1991, (4 days prior to the accident) the AFS
manager requested, in writing, that Western Pacific Region personnel contact
FAA Washington Headquarters to ensure that replacement of the ASDE received
the highest priority. The letter stated that because of the lack of supply
support and the continued extended use of the ASDE, excessive and orolonged
outages had been experienced the previous year. The letter added that
without supply support for the system, it was very difficult to maintain the
ASDE at a level that would provide consistent, reliable service required for
air traffic operations.

Information regarding LAX ASDE equipment outages was obtained from
a review of Facility Maintenance Logs, FAA Form 6030-1, for the period
between February 1, 1989, and February 8, 1991. The 1list appears in
appendix E.

1.10.5 Bright Radar Indicator Tower Equipment (BRITE)

The tower is equipped with the BRITE system, designed to display
primary and secondary (transpondar) radar returns of aircraft and
alphanumeric target symbology generated by the Automated Radar Terminal
System (ARTS) to a vradar display in the ATC tower at the L{1 and LC2
positions. The equipment is specifically intended to present a usable visual
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display in the tower of the traffic inbound to the respective runways during
both day and night conditions. It augments visual observations by tower
personnel of arrival, departure, and overflight aircraft.

A review of maintenance logs between February 1, 1989, and
January 15, 1991, indicated a number of entries related to the quality of the
BRITE system regarding display focus and intermittent display presentation.
The AFS manager described the current BRITE system as "fairly reliable.”

The LAX tower AS, who was on duty on the night of the accident,
stated in an interview that she was aware of the carryover entry in the
cperatijons log of February 1, 1991, indicating that both BRITE scopes were
reported as intermittently out of focus and that target position correlation
was off by about 1/2 mile. She stated that she checked the presentation on
both indicators shortly after assuming the responsibilities of tower
supervisor and noted that they appeared normal. She added that she contacted
the BRITE maintenance technician regarding the carrvover log entry and
informed him that btoth BRITE indicators appeared to be cperating normally.

1.11 Flight Recorders
1.11.1 Skywest Metroliner Recorders

At the time of the accident, there was nc reguirement for the
Skywest Metroliner to be equipped with a flight data recorder (FDR) or a
cockpit vecice recorder (CVR). However, after October 11, 1991, 14 CFR Part
135.151 requires aircraft, such as the Metroliner used for
cormuter operations, t¢ be equipped with a CVR.

In preparation for this CVR requirement, in May 1990, Skywest
Airlines forwarded a Jletter to its FAA Principal Operations Inspector (POI)
seeking authorization to install and operate CVR’s in its Metroliner fleet.
The airline also sought temporary relief from the provisions of the Master
Minimum Equipment List (MMEL), whereby an otherwise airworthy airplane would
have to be grounded in the event of a malfunctioning CVR before the
October 11, 1991, deadline. Skywest cited its betlief that valuable
operational and maintenance experience would be gained by using the CVR
before its mandatory instailation and that, "in the unhappy event of an
accident involving one of the airplanes so equipped, we would have valuable
data for the subsequent investigation."

In June 1989, the Manager of the FAA's Aircraft Evaluation Group,
(ACE-270) forwarded a memorandum to the Skywest POI. The memorandum stated
the following:

Skywest Airlines’ request for additional relief on Cockpit
Voice Recorders was discussed with AFS-200 [Flight Standards].
It has been determined that the Flight Operations Evaiuation
Board canrot grant any additional relief to either the Cockpit
Voice Recarder or the Flight Data Recorder at this time.
Please advise your operators accordingly.
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In a subsequent followup letter, dated June 29, 1989, to the POI,
Skywest stated the following:

In the spirit of cooperation, and Skywest’s continued effort
to fully comply with all reguiations, even before they became
required, we had intended on instaliing CVR equipment in the
aircraft. However, the potential for a ccckpit voice
recorder, that is not required, to ground an aircraft, is
something that Skywest Airlines at this time cannot tolerate.
Therefore, we will not be installing these recorders in the
aircraft at this time.

The Safety Board determined during its investigation of this
accident that Skywest had purchased and had CVR’s available to install on
its airplanes before the accident involving N683AV.

1.11.2 USA1493 Cockpit Voice Recorder

USA1493 was equipped with a Sundstrand model AVS557C CVR, serial
number {S/N) 11627. Following the accident, the unit was removes from the
airplane and transported to the Safety Board’s facilities in Washington, D.C.
Although a transcript of the CVR tape was prepared (See appendix C}. problems
were encountered with the recording.

Some areas of the recording were of substantially poorer quality
than others, and there was a significant reduction in recerding speed in the
areas of reduced quality. Furthermore, the recording was fragmented and
discontinuous, with conversations apparently cut off by segments of other
portions of the landing conversations. These recording aberrations were
determined to be the result of small imperfecticns in the tape that caused
the CVR internal end-of-tape sensor circuits to function abnormally.

Sundstrand representatives stated there were no tests available, or
feasible, that could detect the presence of these small imperfections. The
self-test procedure, required to be performed rcutinely by the flighicrews,
canr 't detect minor imperfections.

1.11.3 USA1493 Flight Recorder

The FDR, a Sundstrand Data Control model UFDR-FWUS, S/N 632, was
removed from the airplane after the accident and sent to the Safety Board’s
taboratory in Washington, D.C., for processing and evaluation.

Examinaticn of the FDR revealed extensive heat and smoke damage to
the external dust cover sleeve and internal electronic components. However,
the FDR components inside the thermal environmental enclosure did not reveal
any indications of damage.

Playback data indicated the following flight trends moments bhefore
the end of the recording:
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1. During the final 45 seconds of recorded data, the
magnetic heading was razcorded ceonsistently at
approximately 24389,

2. Durirng the iast 45 seconds, the indicated airspeed was
approximately 135 knots, except for the final 7 seconds,
during which time the airspeed decreased to the last
recorded airspeed, 117.73 knots.

3. The pressure altitude data indicate a steady rate of
descent for the final 45 seconds, except for the last
7 seconds when the descent stopped and the altituds
remained essentially constant.

4. The final 8 seconds of recorded vertical acceleration
data reveal acceleration peaks of 1.14 G’s, 1.16 G's, and
1.43 G's 8, 7, and 5 seconds prior to the end of
recording, respectively. A minimum acceleration value of
0.66 G’'s was recorded 3 seconds prior to the end of the
data.

5. There were no radio microphone keyings recorded in the
final 45 seconds of recorded data. The last recorded
microphone keying occurred 62 seconds before the end of
the recording.

Several correlaticns between FDR data and CVR/ATC transcripis were
prepared to provide insight into the workload presented to the flightcraws in
the few minutes prior to the accident. These documents are in appendix D.

1.12 Wreckage and Impact Information
1.12.1 The B-737

After the ccllision, the B-737 and the part of the Metroliner that
was crushed bBeneath the left side of the B-737 continued 200 feet down
runway 24 left before veering left and impacting the vacant fire station,
about 1,200 feet from the coliision point and approximately 600 feet to the
left (southeast) of the runway centerline (See figures 7 and 8). Altnough
parts of the Metroliner were scattered among the wreckage, the only parts of
the B-737 that separated from the airplane were the nose cone, nose gear
doors, and left pitot tube. The B-737 was destroyed by the resulting ground
fire, which burnec through the top of the fuselage both forward and aft of
the wing, the Tatter causing the aft fuselage to drop down. The impact with
the building destroyed the B-737 cockpit and damaged the left engine and an
area of the left wing leading edge. The top and left sides of the cockpit
were crushed inward, and the forward section of the cockpit on the captain’s
side was crushed in, down, and to the right {See figure 9). Both forward
cockpit windshields were cracked. Several propeller slashes were on the
iower right side of the B-737 fuselage skin in the area of the forward galley

oor.
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The burned area in the top of the B-737’s fuselage was in the
forward cabin between the first-class and coach sections. Interior fire
damage in this area was extensive. The right forward area of the forward
cargo compartment, including the cargo liners, the cargo floor, and the cabin
floor, was also severely damaged by fire. Several small holes in the right
side of the fuselage below the floor line indicated inward penetrations and
fire damage. This area also housed the crew oxygen cylinder, which was
found loose. The cylinder contained heavy amounts of soot, except for the
area of an attaching strap. The pressure gauge and regulator were
extensively fire damaged, and the overpressure and supply lines were broken
{See section 1.16.2 for further information)}.

Soot and fire had damaged both sides of the fuselage exterior from
the forward area to the break in the fuselage aft of the wing. The most
severe fire damage was on the left side of the fuselage around the wing,
where much of the skin below the window 1ine had burned through.

The top of the fuselage was also burned away from just aft of the
wing to the aft doors. The fuselage along the floor beams was still attached
near the fuselage break aft of the wing. However, the entire tail section
drooped to the ground.

The forward passenger door (L-1) was jammed shut, and the Tower
half of the door was displaced inward approximatcly 6 inches. There was no
fire damazge to the exterior of the door. The forward service door (R-1} was
open. The door was structurally intact, but its interior had sustained
significant fire and heat damage. Tne exterior of the door contained soot
near its bottom forward side. The aft passenger door {L-2) was open, and
both sides of the door were fire damaged. The aft service door (R-2) was
open. There was no soot on the interior surface of the door, and minor
amounts of soot were evident on the exterior (See section 1.15 for details
of emergency escape slide deployment).

Both left and right overwing emergency exit hatches had been opened
by passengers during the evacuation. The left overwing exit hatch was
outside the airplane on the ground forward of the left wing. The interior
surface of the hatch did not contain socot. The right overwing exit hatch was
inside the airplane and was severely fire damaged.

The left wing was attached to the fuselage but had sustained fire
damage, the most severe of which was inboard of the engine on the uncerside
of the wing, the leading and traiiing edge devices, and the trailing edge of
the inboard spciler. The No. 1 leading edge slat (farthest outboard) rad
impact damage corresponding to impact with a support pole of the fire
station. AJ]1 left wing leading edge devices were in their fully extended
positions.

The right wing was attached to the fuselage but had sustained fire
and heat damage. This damage was generally in the area inboard of the
engine but was less severe than that on the left wing. There was a gash of
about 12 inches in the wing leading edge just above the outboard end of the
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No. 3 leading edge flap. A1l right wing leading edge devices were in their
fully extended positions.

The vertical stabilizer and the right and left horizontal
stabilizers were structurally intact but severely fire damaged. Heavy
amounts of soot were on the left side of the vertical stabilizer, which had
sustained fire damage that melted composite resins in the lower part of the
rudder. The right sids of the vertical stabilizer was virtually free of soot
and exhibited little discoloration from heat. The rudder was in the faired
position (no deflection).

The entire aft section of the airplane was lying on the ground and
had rotated counterclockwise (aft-Tooking-forward) to the extent that some of
the weight of the aft section was supported by the 1left horizontal
stabilizer. The outboard 3 feet of the left horizontal stabilizer was bent
upward from its normal position. Several areas of the stabilizer skin along
the inboard portion of the underside and the lTeading edge had been burned
away.  Both upper and Jower skin surfaces were covered with soot. The
elevator trim tabs were found faired. Both the elevator and the trim tab
had been burned enough to melt seme of the composite resins.

A1l gear were down and locked. The left main gear exhibited impact
damage and extensive fire damage. Both left main gear tires were burned but
remained inflated. The Jeft gear shimmy damper valve body was torn from the
damper assembly and was hanging from its hydraulic line. The Jeft engine
nacelle and wing box section of the Metroliner were wrapped around the left
landing gear strut of the B-737. TFhe right main gear of the B-737 exhibited
moderate amounts of soot, and both tires were still inflated.

The B-737 nose landing gear wheel well structure (doghouse) was
torn from the azirplane, folded back and resting underneath the forward
fuselage. The airplane was resting on its nose section. Both nose gear
tires were intact and inflated but had sustained fire damage. A piece from
the inboard end of the Metroliner’s right trailing edge flap was wrapped
around the front of the B-737's nose gear lower drag link.

No fuel tank rupture or leakage from the wing or center tanks was
observed. The total amount of fuel offloaded from the B-737 after the
accident was estimated at 6,600 pounds, including fuel removed on scene and
from the left wing after the airplane had been relocated to a hangar.

The main engine control valve was closed on the No. 1 engine and
open on the No. 2 engine. These valwe positions are consistent with the
positions of the engine start levers in the cockpit--"fuel off" for No. 1 and
"fuel on" for No. 2. Both fuel shutoff valves, located on the wing front
spar ait of each engine, were cpen. None of the fire handles for the engines
or the auxiliary power unit had been pulled. The fusible plug on each of the
three fire bottles h>d melted, and the bottles were found discharged. {When
the bottle temperature gets high enough, the fusible plug melts and the
bottle pressure is releassd into the wheel well).
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An asymmetry between left and right wing trailing edge flaps was
documented. A1l measurements from left wing flap ballscrews indicated
10 units of extension; all measurements from right wing flap ballscrews
indicated 40 units of extension. All eight ballscrews were intact and
attached to the transmissions. The flap handie was jammed beyond the "Flap
0" (full retract) detent, and the detent pin on the flap handle had been
broken off. The cockpit flap position indicator showed the left flap pointer
at o units and the right flap pointer at 12 units. The glass face of the
flap indicator was smashed.

An examination of the flap torque tubes revealed that a section of
the right torque tube located in the wheel well was broken. The torque tube
was fractured approximately 13 inches from the tube’s outboard end, and high
Tocal temperatures had produced bulging and white discoloration in the area
of the fracture. (The entire wheel weil area, including the torque tubes
tocated there, had been subjected to severe fire damage. The intensity of
the fire in the area of the torque tube fracture was enough to melt
hydraulic-line block clamps and to burn coff electrical wiring insulation).
The metallurgical examination revealed that the fracture was the result of
extensive heat damage and subsequent overstress.

The A" and "B" hydraulic system reservoir quantities read G and
1/4 full, respectively. When the reservoirs were drained, no fluid was
obtained from the "A" reservoir, and less than 1 quart was obtained from the
"B" reservoir.

The examination of the airplane revealed breaks in both the "A" and
"B" hydraulic lines that could have allowed the depletion of fluid. Breaks
in the "A" system were identified in the hydrauiic lines along the nose gear
strut. System "B" hydraulic lines leading to the left wing Krueger flap
actuators were punctured as a result of the impazt damage to the fliaps.

A1l landing and taxi 1lights from the B-737 were removed and
examined, Continuity tests showed that the bulbs were intact and
operational. A1l cockpit switches for the landing lights were found in the
"on" position.

1.12.2 The Metrcliner

The major pertion of the Metroliner had been crushed beneath the
B-737's left wing. The airplane was totally destroyed by the initial impact,
the subsequent dragging along the ground by the B-737, and by ground fire.

The empennage with the vertical stabilizer, rudder and left
horizontai stabilizer were located approximately 240 feet from the initial
impact location. The left wing section outboard of the engine was located at
the intersection of taxiway 47 and the runway. The right wing separated at
the root and was found, with the right landing gear attached, between the
runway and taxiway Uniform.
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The right engine {(minus the propeller secticn) was found along the
debris path. The right engine propeller was found embedded in the B-737's
right engine lower cowling. The ieft engine and propeller remained attached
to the main wreckage.

The remaining portion of the main fuselage sustained severe impact
and fire damage. The main cabin door was in the closed and locked pasition.
The upper cockpit section from the center post outward to the right was
missing. The nose section forward of the cockpit sustained only minor impact
and fire damage. The landing gears were extended.

The teft wing tip forward navigation light bulb was broken, and all
glass and filament material was missing. Only one filament post remained.
The left wing tip rear navigation Yight bulb was broken, and all glass was
missing. However, :the filament was intact and was gressly stretched.®  The
right wing tip forward navigation light bulb was intact. The right wing tip
rear navigation light bulb was broken, and a1l glass was missing. However,
the filament was intact and stretched. The tail cone navigation 1light bulb
was broken, and a1l glass was missing. However, the filament was intact and
stretched. The vertical stabilizer anticollision E2acon light bulb was
broken, and ail glass was missing. However, the filament was intact and
stretiched.

The left and right wing tip strobe lights and their respective
power supplies were removed from the wreckage and tested for preimpact
operational status. The right strobe was found to be functional. The left
strobe light flash tube was determined to be inoperative byt the preimpact
status could not be determined. The tail cone strobe light glass components
were not located.

1.i2.3 Witness Marks on the Ketroliner and the B-737

A match of rivet pattern witness marks was found between the nose
cone of the B-737 and the trailing edge of the right elevator of the
Metrolinar. A dent was found 4.66 feet from the outboard tip ¢f the
Metroliner’s right elevator. Alicraent of the dent and the most Forward
rivet that attached a brace t¢ tus B-737's nose caone at the top center
contained a match of rivet patterns and scratch marks. uther rivets were
located on the trailing edge of the Metroliner’s right elevator, one on each
side of the dent. The scratch marks were Tocated on the B-737°s nose cone,
one on each side of the forward rivet. The nose cone was also scraped on
top, with the scrape extending from the top center rivet of the B-737's nose
cone to the aft edge of the nose cone.

Cne vertical mark and seven vertical tears consistent with
propeller slashes were on the right side of the B-737’s nose cone and
fuselage. in an area below the right side of the cabin service door. The

9'§Eament stretch is indicative of impact on an iiluminated bulb.

Brittie fracrture of filaments is generzlly associated with bulbs that are not
tlluminated at the time of impact.
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vertical mark was found on the tip of the nose corc. ine vertical tears were
several inches wide, and the edges were curved into the fuselage consistent
with penetration into the fuselage. The amoun* of separation between each
mark for the first thrze tears was 22 inches. :

1.12.3  Marks on the Runway _pha

The first mark on the runway associated with the accident’ = |
scrape on the concrete with metal deposits located 254 feet Frop- tae
threshold of runway 24 Veft, a point adjacent to %93y 45 Uniform.” &
wreckage distribution c:agram is provided as figure . Red and bive
scrubbing marks consistent with the paint colors on Lae Metroliner were
intermixed with other concrete marks.

Evidence of soot patterns on the runway surface began about
2,425 feet from the runway threshold. The soot pattern expanded and
continued along the wreckage path to the final position of the B-737.

Four tire tracks were on the runway near the initial collision
point. They were in pairs, and the relative distances between the tracks
were consisient with the tire geometry of the B-737. At various points, one
or two tracks faded from view, but at least two tracks were present at all
times from the initiation point to the edge of the runway. Ground scar
marks continued from the marks made by the tires to taxiway Uniform, followed
by tire and scraping marks on taxiway Uniform to the final resting place of
the wrackage.

A set of gouges on t'z rvunway consistent with propeller slash
marks was on the right side of the runway centerline, near the initial
collision point starting at 2.395 feet. The beginning of the gouges was
perpendicular to the runway centeriine. The distance beiween the gouges
became greater along the direction of travel. Some of the later gouges were
curved as if ilhey were formed by a left to right motion. The right side of
the gouges was found farther down the runway in the direction of travel of
the wreckage. A total of 19 gouges was found.

1.13 Medical and Pathological Information

Cf the 89 persons aboard the 8-737, 20 passengers I flight
attendant, and the captain were fatally injured. Autopsies of the
19 passengers and 1 flight atiendant who were removed from the wreckage
revealed that they died of asphyxia due to smoke inhalation. One person who
evacuated the airplene died as a result of thermal burns 2 few days later.
The captain succumbed to multiple traumatic injuries. In addition, one
passenger died of thermal burn injuries 31 days after the accident. In
accordance with 49 CFR 830.2, his injuries were classified as seripus as
noted in Section 1.2 of this report.

A1l of the 12 persons aboard the Metroliner were fatally injured.
The captain and first officer, as well as nine passengers, succumbed to
multiple traumatic injuries, and one passenger died as a result of smoke
inhalation and thermal burns.
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1.13.1 Air Traffic Controllers Toxicological Information

Approximately 4 hours after the asccident. the (L2 and the AS
submitted urine specimens for toxicelogical analysis for specific drugs at
the direction of FAA ATC management and in accordance with Department of
Transportation requirements. No positive results were reported following
anslysis of these specimens and a review of the case by the FAA Medical
Review Officer.

The Safety Board’s subsequent requests for bloed and urine
specimens were refused by the individuals.

1.13.2 Surviving Flight Crewmembers’ Toxicological Information

The first officer of USAI493 submitted a urine specimen following
the accident in accordance with Federal requirements. At the Safety Board's
request, USAir collected a blood specimen that was provided veluntarily by
the first officer. The blood and urine analysis did not detect drugs or
alcohed.

The first officer agreed to release his FAA medical certification
records to the Safety Board. The records contained three reports of first-
class medical examinations conducted Zuring the 3 years prior to the
accident. Each report reflected normal examinations without limitations. At
the time of the accident. the first officer possessed a valid -edical
certificate dated April 20, 1350.

1.13.3 Deceased Flight Crewmembers

The Los Angeles County Medical Examiner determined that the cause
of death for the captain and first officer ¢f SKWS569 was multiple traumatic
injuries and the cause of death for the captain of USAI493 was iraumatic
injury to the head. Toxicological specimens were collected from the fatally
‘njured crewmembers of both aircraft during autopsy. The body of the captain
of SKW5569 was not retrieved from the wreckage for about 18 hours after the
accident because of danger to the personnel invoived in the body recovery.
‘oxicological specimens collected during the autopsy were sent to the FAA's
«ivil Aeromedical Institute {CAMI)}. In addition, specimens collected from
the captain of USA1493 were sent to the Center for Human Toxicology {CHT) in
Utahk.

The toxicoiogical analysis of the blood taken frem the captain of
SKW5563 showed 0.015 percent ethanoel ard 0.004 percent acetaldehyde. The
kidney tissue showed an ethanol concentration of 3.065 percent and an
acetaldehyde concentration of 0.008 percent. The acetalidehyde found in the
specimens was generated by putrefaction. Thus. the ethanol found was dus to
postmoriem generation and not to ingestion.

Urine collected from the First officer of SKWS58C  had
57.8 micrograms/milliliters {ug/ml) of salicylate and 1756.8 ug/m!  of
acetaminophen. The 1iver contained 1.17 ug/m! ¢f pseudoephedrine [over the
counter cold or aliergy medication).
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CAMI reported that the captain of USAI493 had 1.6 ug/mi of
phenobarbital in his urine, 0.587 ug/ml in the liver fluid, and 0.324 ug/m)
in the brain tissue. No bleod values were reported. White tablets found in
a container in his flight bag each contained 15 milligrams {mg) of
phenobarbital.

Portions of the toxicological specimens from the captain of USA1493
were forwarded *o the CHT for verification of the findings. On March 27,
1981, CHT reported that phenobarbital was detected in the blood at a
voncentration of 436 nancgrams/milliliters (ng/ml). Phenobarbital was
detected in the brazin tissue at a concentration of 528 ng/gm.

As a result of the findings of phenobarbital, a drug that is
contraindicated'® for use by airline pilots, the Safety Board examined

.medical, pharmacy, FAA, and other records pertaining to the medical history

of the captain. The investigation revealed that the captain had used
phenobarbital for a cgastrointestinal probiem. The captain had never reported
this problem or the use of this drug to his aviation medical examiner. A
surmary of the captein’s medical history, as it pertains to the use of
phenobarbital, is included as appendix F.

1.13.48 Air Traffic Controllers Medical Information

A review of controller medical records did not reveal anything
remarkahle, with the sxception of the LlZ. FAA reviews of her records prior
to the accident indicated her ability toc meet appliicable medical standards as

a controller. & summary of the medical records of the controilers in the
tower at the time of the accident is included as appendix G.

1.14 Fire
1.14.1 Fire Fighting Notification and Response

Immediaiely following the collision., the LAX tower notified the
airport rescue and fire fighting {ARFF) services on the red phone circuit of
an gircraft ¢rash near runwavy 24 left. The senior ARFF officer immediately
reguested 2 fu%% response that included 4 crash units, 2 task forces
{consistirg of 1 ladder truck, 2 engines and 10 fire fighters) as well as
1 engine company. E ambulance and 2 battalion chief. He alsc resquested five
additigna ambulances

The first LRFF trucks responded from Fire Station 80, which was
aboul 1/4 wmile away from the accident site. They observed black smoke as
they departed the station.  These units arrived at the scene less than
i minute after notification.

The fire fighters found the B-737 resting against the unoccupied
fire station. Flames from an apparent pool of fuel under the airplane

L . . . . . . . . -
*Oeas Advisary Circuiar %1.31-1 “Guide to Dryg Hazards in Aviation
Medicgine* indicsates airrar dyltes contraindicated for 24 hours after use.
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engulfed the fuselage and were visible inside the forward passenger cabin.'?
No fire was evident in the cockpit area. As the fire fighters began their
jnitial fire attack, they observed 40 to 50 people outside the airplane. The
fire fighters also witnessed six or seven people evacuating through the
right rear door and the right overwing exit. Using both roof and bumper
turrets, the four crash units were able to extinguish most of the ground fire
in about 1 minute, but they were unable to extinguish it completely.

While the initial attack on the fire was in progress, three fire
fighters departed their vehicles and began rescue operations. One fire
fighter removed the first officer of the B-737 through the sliding window on
the right side of the cockpit and, assisted by another fire fighter, moved
hio to a safe area. One of the firefighters then returned to the cockpit
area through the sliding window and attempted to rescue the captain but was
unable to do so because he was pinned in the wreckage. He said that the
captain appeared lifeless.

A fire fighter brought a foam-producing hand 1ine to the cockpit to
protect the captain. Around the same time, another fire fighter brought a
hand line to the R-1 door. Before fire fighters could attack the cabin fire
throughk this docr, the fire had intensified quickiy and burned a large hole
through the cabin roof. Despite the ventilation afforded by the opening in
the roof, the fire fighter, who had entered the forward cabin, could only
advance a few seat rows toward the rear because of the fire's intensity.
However, the fire fighters remained in the cabin until the interior fire was
extinguished. About 10 minutes into the attack, fire fighters discharged
600 pounds of Halon 1301 into the cabin. They stated, however, that as
expected, the Halon had little or no effect on the fire.

One fire fighter, using 2 foam-producing hand iine under the B-737,
found a propeller in the right engine of the B-737, and reported this
discovery to his supervisor. His supervisor asked the tower whether a second
airplans was involved. About 1814, the tower indicated that a “Metroliner”
might be involved. The Incident Commander then initiated a search of the
runway for any survivors. They found five fatally injured persons and debris
scattered along the path of the B-737. As the fire {ighters extinguished the
fire under the B-737, the fuselage of tha Metroliner was found crushed under
the B-737.

Although the fire fighters were able to control the fire under the
B-737, the fire continuad in the cabin. About 1825, the aft section of the
fuselage, including eight rows of seats, drooped to the ground. The fire
fighters then advanced into this opening. Both the axterior and the
interior firas were extinguished about 30 minutes after the fire fighters
arrived on the scene. In addition to LAX ARFF units, manpower and resources
that were directly involved in the fire suppression/support activities
included 5 engine companies, 10 task forces, and 134 personnel. An estimated
20,000 gallons of water, 1,046 gallons of aqueous film-forming foam and
600 pounds of Halon 1301 were used during the fire suppression operation.

*Q‘liso see sections 1.15 and 1.16 retated to fire in the B-737 cabin.
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1.14.2 Medical Response

The first ambulance arrived about 8 minutes after the crash,
astablished medical communications and began triage activity. The primary
triage area was set up 300 feet west of the accident site. Twenty-four
survivors were evaluated at the primary area and 11 people, 5 of whom were in
critical condition, were transported to six different medical centers and
hospitals.

A secoundary triage area was established at Terminal 1. Fifty-seven
survivors who had no obvious injuries were transported to Terminal 1 by bus
and reevaluated, and 14 of them were transported to hospitals or medical
centers. The first patient departed LAX within 20 minutes of the accident,
and the ltast patient in the primary triage area was dispatched to a hospital
about 1 hour and 15 minutes after the accident.

The resources made available during the medical operations included
7 fire department ambulances, 10 private ambulances, 2 task forces for
manpower, and 3 air ambulances.

1.14.3 LAX Operations and Security

About 2 minutes after notification of the accident, airport
operations/police responded to the scene and began establishing early
verimeter control. Within 10 to 15 minutes, airport operations/police
responded to the scene with their mobile command post and collocated with the
fire department incident command post. Also, within this timeframe a large
airport bus arrived on scene to accommodate the ambulatory passengers. They
were placed in this controlied environment to assure their safety. Triage
tags and associated reference numbers were subsequently distributed to them.

The LAX Operations Manager stated that the north complex was closed
immediately after the accidenrt. He added that it was not reopened untii
February 3, 1591, at 2156, because of a LAX DOA decision to keep it closed
until all airport investigative activities were completed and the majority of
the wreckage could be removed.

1.14.4 Disaster Preparedness

LAX had at the time of the accident a current FAA-approved
emergency plan in accordance with 14 CFR 13%. The facility last conducted an
emergency exercise on QOctover 4, 1989. Title 14 CFR 139.325(g){5) reguires
that a full-scale exercise be conducted every 3 years. In addition,
responses were made to significant incidents on August 21, 1990, (2 Boeing
737-300's right landing gear was not extended) and on August 27, 1990, {(a
Boeing 747-400's outboard main gear and nose gear were not extended). The
actions and commitments of rescurces involving these two incidents met the
requirements for a itriennial emergency exercise by the FAA Regional Airport
Certification Office.
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1.15 Survival Aspects

Three cabin crewmembers and 63 passengers aboard the B-737
survived (See figure 10), of which 48 persons were interviewed during the
on-scene investigation. The following summarizes their interviews:

Four of the six exits were used during the emergency evacuation:
the R-1 forward service door, the left and right overwing emergency exits,
and the R-¢ service door. The L-1 exit was damaged subsequent to the
secordar: jgpant with the abandoned fire station. The L-2 exit was opened by
the L-2 flight attendant durinc the slide to a stop between the first and
second impacts; nowever, becatse of flames along the left side of the
airplane, she stated that she -losed the door and elected not to use it
thereafter. Iavestigators found the door open with the slide deployed. It
was determined that ARFF personnel had opened thne door well after the
accident.

the E-1 slide pack did not deploy. It was found below the door in
an area +here the floor was burncd away. The postcrash examination of the
girl bar and its two retaining brackets revealed that the bolis that secured
the retairing brackets to the #lcor on the inboard side of the dcor ware
bisected {sheared off at flour level). The R-2 slide pack deployed as
designes wheri the door was opened by the R-2 flight attendant to initiate the
emercancy evacvation.

Several passengers notea that the landing appeared to be routine;
however, within a few seconds of touchdown they recalled feeling the airplane
v up and down, consistent with heavy brake applicatione. They noticed "an
arange glow through the cabin windows on both sides of the airplana; flight
attendants were heard yelling repeated commands "get down, stay zown." After
the impact with the building, ths €iight attendants commanded the passengers
to refease their seatbelts. ihie wd0 rear flight attendants and several
passengers had unbuckled their se:tbelts after the rirst impact and were
thrown forward when the airplane struck the building.

The R-1 flight attexcint stoted that the “touchdown felt normal”
and that shortly thereafter "I neard a big metal scrape, and felt like they
slammed the brakes real hard." Within 2 or 3 seconds, the emergency lighis
came on and he began to shout clsmanas, "grab ankies, heads down, stay down.”

After the first impact, and while the airplane was stil] moving, he
noted that the cabin became “"really warm," and he observed smoke coming from
underneath the floor in front of him. He saw the floor in front of him
moving up and down about knee high. He also remembered seeing smoke and fire
on top of the valet closet in frent of him. He described the smoke as "very
thick.”

As the airplane struck the abandoned fire station and stopped, the
R-1 flight attendant departed his jumpseat and went to his exit door, After
assessing the area outside the door for fire, he rotated the handle to the
open pssition and attempted to open the door. During this time he caid that
the smoke got so bad that he could no louger see anything. After forcing the
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door, he was able to open it about 17 inches and shortly thereafter he was
able to open it fully. At that point, a passenger was standing by the door,
and he pushed the passenger out of the airplane. The distance from the door
sill to the ground was about 5 feet. Another passenger then passed the R-1
flight attendant and jumped out. The flight attendant then attempted to
enter the cabin near row 1; however. the smoke and flames were too intense.
Returning to the R-1 door, he jumped to the ground.

Several passengers who had been seated in the coach cabin between
rows 4 and 13, escaped via the two overwing emergency exits and the R-2
service door. Because of the fire, only two passengers were able to escape
from the left overwing emergency exit. They crawled along the left wing and
Jumped from the Teading edge of the wing to the ground.

About 37 passengers escaped via the right overwing emergency exit.
Their egress was hampered by the passenger seated in seat 10-F who stated
taat she was very frightened and "froze," and was unable to leave her seat or
open the window exit next to her. The male passenger seated ia 11-D climbed
over the 10-E seatback and opened the overwing exit; he pushed the passenger
seated in 10-F out the window and onto the wing and then followed her.
During the subsequent evacuation through the right overwing exit, two male
passengers had an altercation at the open exit that lasted several seconds.

The outboard seatback at 10-F adjacent te the right overwing exit
was found folded forward after the accident blocking approximateiy 25 percent
of the exit opening. The retaining bolt at the seat’s pivot point was
sheared. The timing of this occurrence could not be determined.

Passengers who escaped by the right overwing exit made their way
across the right wing and slid down the extended flaps. They were directed
away from the airplane by flight attendants and fire fighters who, they
estimated, arrived on scene 1 to 2 minutes after the B-737 struck the
abandoned fire station.

Passengers seated around row 10 stated that prior to departure the
flight attendant assigned tc the R-1 position interviewed a young passenger
who was seated in 10-D about whether he could fulfiil the duties of an able-
bodied perscn in the event of an emergency. The passenger advised the fiight
attendant that he was 17 years old; however, to be sure the youth understood
his responsibilities, the flight attendant conducted 2 special oral briefing
for the persons seated in and around row 10. Passengers stated that the
instructions provided by the R-1 flight attendant aided in their evacuation.

Fifteen passengers seated aft of the overwing area who made their
way to the rear of the cabin reported using the emergency floor path
lighting. A1l of the passengers stated that the cabin filled with thick
black smoke within seconds of the impact with the building.

The L-2 flight attendant stated that she slightly opened her door
without difficulty before impact with the building; however, the outside of
the door was ablaze so she closed the door. She had taken about two steps
into the cabin when the building was struck. She did not return to the door.
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After the final impact, she attempted to make her way to the overwing exits
in accordance with company procedure. Because of the number of passengers
moving aft, she was only able to advance forward to the seats at rows 19 and
20 on the left. From there, she directed the passengers to the rear of the
cabin.

After the final impact, the flight attendant who was assigned to
the R-2 door opened the door, deploying the emergency slide, and evacuated
about 15 passengers. He then exited and directed passengers away from the
airplane.

1.16 Tests and Research
1.16.1 Conspicuity Exercise

On February 11. 1991, a lighting and conspicuity exercise was
conducted to observe the ease or difficuliy in visually acquiring a
Metroliner from the cab of the ATC tower and from an aircraft on a visual
approach to runway 24 left. A helicopter was used as a visual platform in
the latter effort. The test airplanc used in the exercise was identical to
the one involved in the accident. Weather conditions at the time of the
exercise were unrestricted. The test airplane was observed at three
locations: On taxiway Uniform, at the intersection of Uniform and taxiway
45, heading 060°; holding short of runway 24 left at taxiway 45; and holding
on the centerline of runway 24 left at the point were the collision occurred.
During the part of the exercise in which the Metroliner was holding on the
centerline of the runway, the tower controllers placed the runway 24 left
lighting in the same configuration and at the same intensity that existed at
the time of the accident. Various lighting configurations/conditions were
observed on the Metroliner at the aforementioned laocations. These conditions
were as foliows:

Lighting Condition 1: Only ({red)} anticoliision beacon,
navigation, taxi, and recogrition
1ights on.

Lighting Condition 2: Only (red) anticollision beacon and
navigation Tlights on.

L.ighting Condition 3: Except for ice-detection lights, all
tights on, including strobes.

The results of the exercise produced the following agreements among
members of the Safety Board’s operations group, as well as representatives of
the pilots’ union and the airline, who were in the helicopter conducting
visual approaches to the runway:

1. The Metroliner’s white tail navigation 1ight blended with
the runway centerline 1lighting, especially when the
centerline lighting was set to step 2.
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2. The Metrcliner’s red anticollision beacon, located on top
of the vertical stabilizer, was not as conspicuous as
anticipated prior to the exercise. The effect of the
variety of lights on the airport surface, combined with
the runway lights, appeared to diffuse the intensity of
the beacon.

3. The Metroliner’s taxi, recognition, wing tip navigation,
and strobe lighting were not readily detactable.

4. The Metroliner’s white strobe light in the tail of the
airplane was the most visible 1ight. However, with the
runway centerline 1lighting at step 2, the airplane
strobe’s luminance blended with the centerline lighting.

5. Offsetting the approaching helicopter aircraft to either
side of the Metroliner’s 6 o’clock position, (left or
right of the runway centerline) enhanced the ability to
detect the red anticollision beacon and the white
navigation and strobe light in the tail of the airplane.

The participants in the tower portion of the exercise agreed that
the three northernmost lighting fixtures mounted on poles on the roof of
Terminal 2, northwest of the contrel tower, produced a glare that impeded
visual observation of the area in which the collision occurred. The fixtures
and glare did not totally block the view of the accident area.

1.16.2 Examination of Oxygen System Parts and Fuselage Structure

Witnesses agreed that both airplanes were ablaze shortly after
initial contact on the runway. The 76-cubic-foot capacity crew oxygen
cylinder that was installed in the forward cargo compartment of the B-737 was
depleted, the low-pressure oxygen supply line was brecken, and the oxygen
regulator was severely damaged, coilectively indicating that oxygen had
escaped. This discovery suggested that oxyger from the cylinder contributed
to the fire in the forward cargo compartment near the oxygen cylinder. In
addition, several holes in the fuselage structure were in close proximity to
the oxygen cylinder instailation (See figures 11 and 12). Boeing reported
that a full cylinder would bleed down in about 90 seconds. Two segments of
fuselage siructure, the oxygen reguiator and the low-pressure supply line,
were examined metallurgically to attempt to determine the fracture modes and
to determine if the fractures were present before they were involved in the
fire. The following was determined:

The Tow-pressure supply line fractured in a ductile manner
after the fire was extinguished;

The mode of fracture of the oxygen regulator could not be
determined because of excessive heat damage;
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The fuselage skin near the oxygen system installation was
damaged mechanically, prior to high temperature exposure.

1.16.3 Cabin Fire Research Test

The Safety Board has investigated several fires on transport
airplanes in which gaseous oxygen was thought to contribute to the rapid
spread of fire and smoke within the passenger cabin.’2 In these cases,
passengers and crew reported that evacuation was impeded as thick black
smoke filled the cabin within about 45 seconds. During the evacuating of
USA1493, flight attendant testimony and passenger reports aiso indicated that
thick black smoke quickly entered the cabin of the B-737. The Safety Board
requested that the FAA Technical Center Fire Safety Branch conduct
preliminary “burn tests" to examine the effects of an introduction of
compressed gaseous oxygen into the environment of an aircraft cabin fire.

Tests were conducted on July 30 and August 13, 1991, using similar
cabin configurations. However, the first test, on July 30, 1991, utilized an
experimental water mist suppression system. This test was conducted first
because it was beljeved to be potentially less destructive. On August 13,
1961, a test was conducted approximating the cabin configuration of the
USAir B-737.

The cabin of a test fuselage was configured to be similar to the
USAir B-737 in terms of seat and cabin furnishings. Seats were equipped
with fire-blocking material, and the carpet, side walls, and over-head
stowage compartments complied with older requirements for fire retardancy.
Additionally, the right front galley door was open, and an air/oxygen line
was affixed to an oxygen cylinder that was positioned about 6 inches inboard
of the galley doorway. A pan containing approximately 50 gallons of aviation
fuel was located on the outside of the galley door.

Visual obse:vation of the tests indicated that the release of
compressed gaseous oxygen into the cabin exacerbated the rate at which the
fire and smoke spread into the cabin. In both tests, the forward cabin area
became totally engulfed by flames and smoke in less than 2 minutes. Previous
baseline tests with similar test articles, but without the introduction of
compressed gaseous oxygen, have demonstrated that fire and smoke spread into
the cabin in about 5 minutes.

Such tests are instrumented by the FAA Fire Safety Eranch staff to
measure cabin environmental changes and temperatures in relation to survival
time. The scientific data will be published in future technical reports.

12Fire Suring 7Taxi, Scheduled Skyways inc., Flight 478, Fairchild
Sweatringen SAZ267TC, N5038§, Bet Springs, Arkansas, August 27, 1983,
DCA-83-AAK-037; and Fire Buring Passenger Bearding, Delta Air Lines,

Flight 1558, Sait Lake City internatioral Ajrport, NS530DA, Boeing 727-232,
October 14, 1989, DCA-P0-MA-G02.
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1.17 Additional Information
i.17.1 ATC Procedures

As it pertains to the landing clearance issued to the flightcrew of
USA1493, the Air Traffic Control Handbook, 7110.65F, Section 10, "Arrival
Procedures and Separation," paragraph 3-122, "Same Runway Separation,”
states:

Separate an arriving aircraft from another aircraft using the
same runway by ensuring that the arriving aircrafi does not
cross the 1landing threshoid until one of the following
conditions exits....

As it pertained to USA1493, the reguired condition was, "the other
aircraft (SKW5569) has departed and crossed the runway end.”

In addition, on January 11, 1990, the LAX ATC facility issued
Supplement 1 to National order 7220.ZA, which prescribed facility Tevel
procedures to be used by tower personnel. Among those items contained in the
local Facility Operational Position Standards (Facility OPS) were the
reguirements for flight progress strip marking and the use of flight progress
strips by control tower personnel.

Item 22-12b3, regarding flight progress strip management at the
clearance delivery position, stated that the strip be forwarded to “the
appropriate local control.position.”

Regarding operavions by the ground controller, the LAX supplement,
item 23-43c¢ stated, "all intersections are designated departure points.”
Additionally, item 23-43d stated, "there is no strip marking required of
ground control.”

1.17.1.1 Postaccident Procedure Change

The FAA Air Traffic Services initiatad a procedural change shortly
after the accident. The change was circulated {0 all terminal ATC facilities
by a general notice (GENOT) as follows:

Do not authorize aircraft to taxi into position and h¢id at
an intersection between sunset and sunrise. Additionally, do
not authorize an aircraft te taxi into position and hold at
any time when the intersection is not visible from the tower.
These procedures shall be implemented at 7:00 a.m. local on
February 16, 1991. The contents of this notice shall be
briefed to ail ATCT operational personnel.

1.17.2 Air Traffic Procedures Operaticnal Position Standards (OPS)
In Jure 1988, the FAA implemented the National Operaticnal

Position Standards (National OPS), which established procedures for use at
ATC operating positions within ATC facilities in the Unijted States. The
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order defines how control positions are to be operated and is supplemented by
Facility OPS, established by the facility manager for use by personnel at the

facility.

The National OPS, which are mandatory, require that controllers at

the ground control position:

1.17.3

1.17.4

1.17.%

headset.
headsets.

1. Prepare or obtain a flight progress strip.

2. Review the flight progress strip for required
information.

3. Revise flight progress information if discrepancies are
detected.

4. Mark the flight ©progress strip, to include “The
designator for the departure point on the runway when an
aircraft will depart from a point other than that
designated as the standard operating procedure for that
runway."”

5. Forward the flight progress strip to the appropriate
position.

An excerpt copy of the OPS is included as appendix H.

Excerpt From Skywest Metroliner Checklist, Standard Operating
Procedures, July 1, 1988, Page 17

The first officer will perform the passenger briefing during
taxi. The passenger briefing can be accomplished at any time
prior to taxiing by either crewmember as 1long as one
crewmember being off the radio will not jeopardize safety
during taxi in and around congested areas or the ability to
maintain close Tistening watch to ATC.?3

Excerpt From Skywest Operations Manual, Company/ATC Operating
Policy Part 11I, Page 2.60, June 25, 1989

Item 2.b. Pilots are cauticned to be extremely vigilant in
maintaining proper }istening watch of proper ATC frequencies.

Use of Headsets by Skywest Flightcrew Personnel
Skywest fiightcrews are required to purchase an FAA-approved

The airline does not have a specific policy addressing the use of
However, company vepresentatives report that because of the

13As
autoemated

noted in Section 1.6.1, the accident airpisne was equipped with an
passenger briefing device. The effort required by the crewmember

is limited to selecting the device %on" at the appropriate time.
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decibel Tlevel 1in the cockpit, nearly all of its pilots wear them. Both
pilots on SKW5569 were using the hard shell (noise suppressing) type of
headset.

1.17.6 Skywest Airlines Policy Concerning the Use of Metroiiner External
Lighting

Mention of exterior 1lights 1is contained in the Before Takeoff
Expanded Checklist. Page 18, of the standard operating procedures (SOP),
dated July 1, 1988, under the subheading titled "Takeoff Procedures” states
"When takeoff clearance has been received the last four items of the Before
Takeoff Checklist will be accomplished and the checkiist announced complete.™

The four items are:

Transponder/encoder.........0n F/0
Bleed Air.. ... ... ... ... .. off F/0
Speed ievers............ ....High 2F [Pilot Flying]
Ignition Mode Switches... ... Set cp

Additionally, the next paragraph states "The captain will position
the Strobes, Taxi, Landing and Recognition Light Switches to the On
position.”

The Takeoff and Climb Checklist on page 19 of the SOP dated July 1,
1989, states "lLanding and Recognition Lights for all operations in the
Terminal or Airport traffic unless such use causes a cockpit distraction.”

Skywest published a bulletin to all flight crewmembers, dated
October 24, 1989, as the result of a ground accident in which a fuel truck
ran into one of its Metroliners. The bulletin further details the procedures
for the use of exterior 1lights. Effective on that date for all ground
operations at all airports from sunset to sunrise was the following:

External Lights to include Rotating Beacon, Navigation, Taxi
and on Metroliners, Recognition Lights will be illuminated,
and the Passenger Cabin Interior tights will also be
I1luminated. You are, however, expected to use your good
judgement in use of Recognition and Taxi Lights to avoid
blinding oncoming Aircraft, Vehicles, and/or ramp people.

An additional bulletin to all flight crewmembers, dated November 2,
1989, was a verbatim restatement of this policy.

1.17.7 Skywest Use of Intersection Takeoffs

The Skywest #etroliner Operations Manual, Part 3, Chapter B6A,
Page 2.41, dated March 25, 1988, entitied "Flight Crew Operaling Policy,”
authorizes intersection takeoffs at LAX provided there is 6,000 feet or more
of runway remaining.
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Historically, the airline has initiated departures on
runway 24 left from taxiways 45 and 47. Factors leading to this operating
procedure include the conservative length of runway remaining for aborts from
these locations and more expeditious handling by ATC. Upon receipt and
acknowledgement of a clearance to taxi onto a rumway, flightcrews align the
airplane on the ruanway centeriine.

1.17.8 Skywest Airlines ATC Communication Procedures

The chief pilot for Skywest stated that the airline subscribes to
the phraseology and communication procedures contained in the Airman’s
Information Manual (AIM) and that discussions rather than written material on
the subject are offerad in the flight and ground training programs.

1.17.9 Excerpts From the USAir Flight Operations Manual (FOM)

The FOM contains numerous passages on procedures and techniques “or
collision avoidance. The subject is primarily addressed from the perspective
of an in-flight hazard.

FOM Reference Section 4-35-2, Gctober 6, 1989

LANDING LIGHTS

When approaching to land at night at busy airports, the
landing lights should be positioned down when speed permits to
provide ready position identification for the tower and other
traffic.

FOM Reference Section 3-37-1, July 20, 196D

DESCENT

LANDING LIGHTS

Inboard Tanding 1lights should be used particularly during
times of reduced visibility below 10,000 feet for traffic
avoidance. Outboard, taxi, wing and runway turnoff Tlights
should normally be CFF.

L0GO LIGHTS (if installed)

LOGO lights should normally be turned ON below 10,000 feet at
night, unless operating in IMC [instrument meteorological
conditions].

FOM Reference Section 8-5-1, July 29, 1988

COLLISION AVOIDANCE

"SEE AND AVQID" CONCEPT

The flight rules prescribed in Part 91 of the Federal Aviation
Regulations set fortn the concept of "See and Avoid." This
concept requires that vigilance shall t maintained at all
times, by each Dperson operating an aircraft, regardless of
whether the operation is conducted under Instrument Flight
Rules (IFR) or Visual Flight Rules (VFR).
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FOM Reference Section 8-5-2, July 29, 1988

VISUAL SCANNING {cont’d)

Visual search at night depends almost entirely on peripheral
vision. In order to perceive a very dim lighted object in a
certain direction, the pilot should not look directly at the
object, but scan the area adjacent to it. Short stops, of a
few seconds, in each scan will help to detect the light and
its movement. Lack of brightness and color contrast in
daytime and conflicting ground lights at night increase the
difficulty of detecting other aircraft.

1.17.10 %xce;pt From the USAir B737-300/400 Pilot’s Operating Handbook
POH

POH Reference Section 3-5-1, Dated December 14, 1990

PILOT SEAT ADJUSTMENT

Fasten the seat beit and shoulder harness. Adjust the seat
position with the appropriate controls te cbtain the optimum
eve reference position. Use the handheld above the forward
window to assist. The correct eye reference position is
established when the topmost flighi mode annunciators are just
in view below the glare shield and at the same time, a slight
amount of the aircraft nose structure is visible above the
forward lower window sill.

POH Reference Section 18-75-2, Dated July 28, 1989

NORMAL LANDING (cont’d)

APPROACH

The aiming point should be approximately 1,0lJ feet down the
runway. Frequently cross check sink rate, pitch attitude, and
visual position of the 1,00C foot touchdown target to maintain
airplane in the approach slot.

1.17.11 USAir Radio Communication Phraseology and Techniques

USAir’s Titerature on radic communication phraseology and
techniques parallels the information contained in the AIM. The airline’s
publications do not contain specific language that addresses the need for
pilots to be vigilant in maintaining a proper listening watch of ATC
frequencies.

1.17.12 Use of Headsets Versus Overhead Cockpit Speakers

USAir does not have a formal policy on flightcrew use of headsets
instead of overhead cockpit speakers. The airline’s Senior Director of
luality Assurance and Flight Safety stated that flightcrews are encouraged to
wear headsets and that to the best of his knowledge nearly ali of them do,
especially flightcrews assigned to Boeing aircraft.
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1.17.13  The Airman’s Information Manual (AIM)

The AIM is published by the FAA, Department of Transportation. The
AIM is the official guide to basic flight information and ATC procedures.

The AIM does not contain information on communication procedures
for midfield/intersection runway departures or specific language on the need
for pilots to be vigilant in maintaining a proper listening watch of ATC
frequencies for information that may affect the safety of flight.

The following information was excerpted from the December 13, 1930,
issue of AIM:

1. Chapter 4. Air Traffic Control Section 2. Radio
Communication Phraseology and Techniques. 4-190. General.
Paragraph b.

The singie, most important thought in pilot-controller
communications is understanding. It is essential, therefore,
that pilots acknowledge each radio communication with ATC by
using the appropriate aircraft call sign. Brevity is
important, and contacts should be kept as brief as possible,
but the controller must know exactly what you can do before he
can properly carry out his control duties. And you, the
pilot, must know exactly what he wants you to do. Since
concise phraseology may not always be adequate, use whatever
words are necessary to get your message across.

2. Section 3. Airport Operations. 4-230. Paragraph a.

In order to enhance airport capacities, reduce taxiing
distances, minimize departure delays, and provide for more
efficient movement of air traffic, contrellers may initiate
intersection takeoffs as well as approve them when the pilet
requests. If for any reason a pilot prefers to use a
different intersection or the full Tength of the runway or
desires to obtain the distance between the intersection and
the runway end, HE IS EXPECTED TO INFORM ATC ACCORDINGLY.
{(Emphasis in original)
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2. ANALYSIS
2.1 General

Both the USAir and Skywest flightcrews were certified and trained
for their duties. The Safety Board did not discover any physiological
factors or unusual cockpit distractions that precluded either flightcrew from
hearing air traffic clearances as they were transmitted from the control
tower. In addition, the Safety Board does not believe that any
physiological factors or unusual cockpit distraclions were present that
prevented the USAir flightcrew from seeing the Skywest airplane on the
runway.

A1l FAA ATC personnel were trained, certified, and qualified for
their duties in accordance with the applicable directives. The control tower
staffing was considered adequate. There were no apparent physioleogical
disabilities that detracted from their ability to perform at an acceptable
level on the evening of the accident.

The air traffic volume in the Los Angeles area during the timeframe
of the accident was moderate. The workload was normal. There were no flow
control or gate hold procedures in effect at LAX.

Both the USAir and Skywest flightcrews were familiar with the
airport arrival and departure procedures, runway layout, and taxiway routes.
Likewise, LAX ATC personnel were familiar with the operations of USAir and
Skywest Airlines. From experience, the controllers expected commuter
airplanes departing from the north runway complex to request midfield
departures either from runway 24 left or 24 right.

Weather conditions were well above the criteria for VFR. In
postaccident interviews, neither the surviving flight crewmember of USA1482
nor the air traffic controllers identified environmental factors as a
constraint to the normal performance of their duties.

The physical evidence on the surface of runway 24 left at the
intersection of taxiway 45 and the wilness marks on the surfaces and
structure of both airplanes indicated that the collision occurred on a runway
that was the responsibility of the LC2.

2.2 Air Traffic

After the crew of SKW5569 had received the flight plan clearance
from the contrcller at Clearance Delivery in accordance with lacal procedure,
the flight strip for the fiight was forwarded directly to the LL2 position.
Because the boarding gates for Skywest Airlines are on the south side of the
airport at terminal 6, the flightcrew received initial taxi instructions from
the GC1 (south compiex) ground controller. Due to the northeastbound route
of flight, the airplane was cleared to proceed to the north route via taxiway
48 and made initial contact with the GC2 (north complex) ground controller at
the appropriate changeover point. The flightcrew was then instructed to taxi
te runway 23 left.
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In an effort to reduce workload at the ground control position, LAX
ATC procedures did not specify the use and handling of flight progress
strips at that position. As a result, aircraft could reauest intersection
departures directly from the local controller. The ground controller was
thereby relieved from coordinating with the local controller and marking
flight progress strips accordingly. Although intended to reduce the ground
contreiler’s workioad, the procedures eliminated redundancies that were built
into the system and increased the local controller’s workload. Without the
flight progress strip information, the local controller was required to
determine the flightcrew intentions and rely on memory and observations of
aircraft moving on the ground to identify and track the progress of aircraft
under his/her contrel. If a controller is unable to recall such details or
unable to observe or recognize an aircraft, however briefly, the possibility
of error is greatly increased.

A review of the communications transcript of the LC2 position
provided the following insight regarding a previous airplane’s request for an
intersection takeoff: When SKW246 advised, "two forty six will take forty
seven,” the response, "hold there," indicated that she was aware of this
particular aircraft’s position. This awareness is again apparent when she
asked the flightcrew of SKW246, "...you still holding short of forty seven?"
When she received an affirmative response, she advised the flightcrew,
"you're next," indicating her intention to take specific action with this
flight after the departure of U5A23, which she had just clearcd for takeoff
on runway 24 left.

On its initial radio contact with the (€2 at 1803:38, the
flightcrew of SKW5569 advised, "at forty five we’d like to go from here if we
can.” In later testimony, she stated that she did not hear the "at forty
five portion of the transmission." The Safety Board is unable to determine
conclusively whether the LL2 heard the flightcrew of SKW5569 state that they
wished to depart, "at forty-five." However, subsequent transmissions by iLC2
indicate that she was briefly aware of SKW5569’s presence on runway 24 Jeft
at intersection 45. At 1804:44, she cleared the flightcrew of SKW5563, "taxi
into position and hold runway two four left, traffic will cross downfield."
At 1805:02 she cleared the flightcrew of SWA725, "taxi up to and hold short
of 24 left,...you’ll follow the Metroliner.”™ The Metroliner referred to in
this instruction must have been SKW5569. This transmission authorized
SWA725, a B-737 to come up to the active runway. The transmission could not
have been intended for another Metroliner, (WW5072) which was holding short
on taxiway Uniform. Such an instruction to WW5072 would have positioned
SWA725 in front of the aircraft that it had just been instructed to follow.
In addition, her transmission to the flightcrew of WW5006, “"traffic will hold
in position," indicates that as late as 1805:1& she continued to be aware
that SKWS569 was on the runway.

Between 1804:11 and 1804:52, the LC2 made four transmissions in an
attempt to clear WW5006 across 24 left. At 1805:02 communication with WW5072
was reestablished. Her repeated attempts to communicate with the flightcrew
of WW5006 generated additional workload, and subsequent unnecessary and
extraneous conversation with them created a distraction. The resultant
effect on her is evident from the fact that at one point she identified the
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flightcrew of WW5006 as “Sundance 518," an aircraft that she had cleared to
the south complex (runway 25 right) almost 4 1/2 minutes earlier. The Safety
Board believes that during her communication with WWS006, the LCZ became
preoccupied and forgot that SKWS55€3 was on the runway.

Her attempts to correct the situation appear to be confused after
1806:08 when the flightcrew of WW5072 called for takeoff. The LC2
immediately asked the flightcrew, "you at forty seven or full length?”

Instead of considering the ramifications of the flightcrew’s
respense to her guery, "we’re full length,” she initiated and participated in
a search for the WW5072 flight progress strip. This situation created
another distraction that took her away from her duty to scan the runway. If
the flight progress strip had been at the LC2 position, this diversion of
attenticn would nct have occurred.

As a result of the demanding workload and a lack of other nemory
aids such as the progress strip, she subsequently "forgot" that SKW5569 was
on the runway and misidentified WW5072 for SKW5569. Observing the
Hetroliner, which she now thought was SKW5569, taxiing in front of her on
Uniform, she developed a mental picture and a reasonable expectation that the
runway was clear and issued the landing clearance to the flightcrew of
USA1493. She testified that following the accident, and after she was
relieved from the operating position, she returned to the tower cab of her
own volition because:

"I realized there was something wrong. I went back over to
local control to find out, ask him what strips he had in front
of him...I said see if you can find Skywest 563. I went to
the ground control and I said see if you're in contact with
Skywest 568. I went to the supervisor and I told her, I said
this is what I believe USAir hit."

The Safety Board believes that the LC2's performance was related to
facility procedures in place at LAX or the date of the accident that did not
aliow for Japses in Jjudgment and decisicnmaking and removed human
performance redundancies. The LC2 was required to assume full responsibility
for strip marking and position determination, in addition to departure and
arrival sequencing. As a result, these duties, in zddition to working a
combined position (helicopter control} and performing the coordination
responsibilities to operate that position, created a situation that was
abnormally burdensome for the L{2 to respond to successfully. As the
workload increased, she 1initially forgot about and ther subsaguently
misidentified SKW5569. The ccmpelling distractions of her concern over the
Tack of communication with the flightcrew of WW5006 and her untimely search
for the flight progress strip of WW5072 led to this accident.

The Safety Board was unable to determine if the use of the ASDE,
if it had been im service, would have prevented this accident. Given the
sequence of events, even if she had included a normal scan of the ASDE in her
activities, she would not have had a reason for scanning the ASDE
specifically in the area of taxiway 45 if she had forgotten about the
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aircraft or if she believed the aircraft was on taxiway Uniform. The
visibility that prevailed on the night of the accident required only that the
ASDE be used as a tool to confirm visual observations. As a part of norma)}
situational awareness, both the BRITE and the ASDE are factored into a
controller’s normal scan. However, under visual conditions, the controller’s
primary focus is on the visual observation of the airport environment.

The Safety Board remains concerned that the ASDE at the LAX tower
has an extensive history of failure and believes that ssecial efforts must be
made to ensure that this equipment is maintained to the highest state of

operational readiness. The Safety Board is awesre that because this
particular equipment is unique to LAX, the facility must rely on limited
resources outside the agency to provide parts and other hardware. In

testimony at a public hearing conducted by the Safety Board at Detroit,
Michigan, from April 18 to 23, 1991, it was learned that the FAA's schedule
for the ASDE-3 had slipped and that delivery of this equipment will not take
place as soon as was originally anticipated. In addition, the Airport
Movement Area Safely System software, which wiil provide controllers with
aural and visual alerts, has developed technical difficulties that may delay
the implementation schedule further. The Safety Board encourages the FAA to
provide the resources necessary to maintain the current ASDE at LAX untii the
ASDE-3 is availabie.

The FAA’s Operational Position Standards. 7220.2, were developed
during the mid-1980’'s. The original order was superseded by edition 7220.ZA
(National OPS). The purpose of the documert is to provide detailed guidance
on how operations should be conducted at the different positions and to
standardize, "how the Jjob is to be done.” The order states, "this order
contains Nationai OPS that apply to all facilities and instructions that
shall be used to write the Facility-revel OPS.™

As it pertains to facility responsibilities, the WNational OPS
state, "The Air Traffic Manager shall be responsible for ensuring that the
requirements of this handbook are met in the facility.”

Paragraph 3-7, of the Order entitled "Modifications to the National
UPS Prohibited,” states, "The National OPS shall not be modified when
including the details to produce the Facility-level OPS."™ The supplemental
portion of the National OPS entitled, "Facility Level Details,” ensures that
all of the local details required to complete a particular step in the 0OPS
procedure are included. For example, 1if coordination was reguired to
complete a step outlined in the Kational OPS, the facility would note this
step as, "Call Los Angeles TRACON via GP376 voice line: use GP404 Tine as a
backup.”

The National OPS stata "The required Facilitv =vel Details shalil
be added, where so instructed in the National OPS, such .. .t the sequences of
procedural steps given in the Mational 0OPS are not altered by the additicns.’
The order continues, "If the Air Traffic Manager authorizes additions to the
Facility-level OPS, the additions shall be made in such : way that the
elements. functions, and procedural steps required by the National 0OPS are
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not modified or deleted, and the required sequences of procedural steps are
not altered.”

The GC position is outlined 1in Chapter 23 of the National OPS.
Under Section 5, "Process Flight Progress Strips," paragraph 23-43, "Mark
Flight Progress Strip,” states that the flight strip will be marked with,
“the runway the aircraft is assigned.”

The Facility OPS for the LAX GC position stated, "strips are not
required.” Testimony received from the previous facility manager, who is
currently the Assistant Division Manager of the Air Traffic Terminal
Procedures Branch in Washington, D.C., and from the current facility manager,
indicated that the facility was in compliance with the National OPS. Their
testimony indicated that because the National OPS states that a flight
progress strip will be forwarded to the “appropriate position,” the decision
to forward the flight progress strip from the CD position to the LC position
was appropriate and in compliance witn the intent of the National Order. The
Safety Board believes that the originators of the National OPS recognized
that unigque circumstances would preclude estal .shing an exact sequence of
flight strip ferwarding end accounted for these occurrences. such as "gate
hoid" procedures that would be in effect, or a coordinator position that
would be manned. and therefore purposely allowed each facility to compensate
for those special circumstances. The FAA’s testimony indicated that facility
management could determine, independently, the sequence for flight strip
processing. it this rationale was Tollowed to its conclusion, it would
render the FAA's attempt to standardize operations in ail ATC facilities
moot.

Regarding the marking of flight strips, the Faciiity OPS for the GC
position stated, "There is no strip marking required of ground control."”
However, the National OPS state that the GC should. "Mark the flight progress
strip as follows: (b} the runway the aircraft is assigned." It should be
pointed out that the Rational OPS state that as used in the Handboown, the
word "shali”™ or an action verb in the imperative sense means a procedure is
mandatory. The cecision by facility management to remove the GC from strip
marking and Tiight progress strip forwarding removed a vital redundancy in
aircraft tracking.

The Safety Board recegnizes that the G{ and LC have a shared
responsibility for operations on the airport surface. The procedures in
effect at LAX at the time of the accident allowed taxiing aircraft
flightcrews te randomly communicate with LC on the tower frequency,
precluding advance notification from the GL. The LU was then required to
select the flight progress sirip and determine the aircraft’s positicn on the
airport. The Safety Bocard believes that the intent of the National OPS,
which reguires the flow of flight strip information from position to
position, is to distribute the workioad and incerporate redundancies. such as
strip marking, tc confirm verbal instructions to flightcrews. The Safety
Board is concerned that testimony provided by the Assistant Division Manager
for Air Traffic Procedures indicated that the LAX tower was in compliance
with the National CPS. However, when he was asked, "Does the National OPS
allow a facility to deviate from the National standards in that order,” his




54

response was, "] don’t believe so, no." Despite FAA testimony, the Safety
Board concludes that the LAX AT{ tower was not in compliance with the
National {OPS Order.

The search for the flight progress strip for WW5072 should not have
occurred at the (D position and should not have taken the L(? away from her
responsibilities of separating zircraft. If the &C had beea "in the loop"
when the flighicrew of WW5072 requested their taxi ciearance. the GC would
ngt have had the flight progress strip for the aircraft. As a result., the &C
would have been revuired to coordinate with the CD position, and the issue of
the misplaced flight strip might have been resolved inm a timely fashion.

The Safety Board beiieves that there is no existing automated
monitoring system on which a2 tower can rely to ensure that human performance
errors will always be detected. Unlike radar controllers. who have conflict
and minimum safe altitude alerting, or most air carrier flightcrews. who have
ground proximity ana traffic conflict alerting. local and ground conirollers
must rely almost totally on their eyes, ears and memory to perform their
duties. The expectation that controliers can perform for any length of time
without error 1is unwarranted. In addition, the FAA’'s expectation of
flawless human performance is unrealistic in rapidly changing and dynamic
environments that exist at airports such as LAX. Therefore, the Safety Board
believes that any job aids and procedures, such as strip marking and flight
strip forwarding, which are designed to improve each tower controller’s
performance, should be adopted and empnasized, repeatediy. until other
independent, automated systems become available. The Safety Board also
believes that procedural redundancy through the wuse of tower <cab
coordinators. Jocal assist controllers and ground control assistants, who can
provide a "secend set of eyes and ears,” should be utilized to the maximum
extent possible, especiaily when traffic conditions warrant that such an
addit-onal position be manned.

In the aftermath of the accident at the Ailanta Hartsfield
Internationa’ Airport. involving a B-727 and a Beech King Air that collided
on the runway. the Safety Board conciuded that the cause of the accident was,
Tthe failure of the FAA to provide air traffic control procedures that
acequately take intc account those occasional lapses in performance that must
be expected.” The 3afety Board believes that the circumstances of the los
Angeles runway incursion underscore the need to recognize, acknowledge, and
take into account those lapses in performance. The designers and operators
of compiex systems., such as the AT{ system, whe fail to fully implement
required design features and operating procedures, and who allow a single
individual -¢ assume the full burden for safety-critical operations, muyst
share resporsibiiity for occasional human performance errvors. The Safety
Board believes that FAA adherence to the National OPS would have provided
the redundancy that could have prevented this accident.

The Safety Board was concerned about informal report. .sgarding the
possibility of the National OPY being ebolished. As a result, on July 23,
1991, Safety Board and FAA staff met to discuss the Kational OPS. During
this meeting. Safety Board staff lzarned that the FAA had formed an ad hoc

group to review and determine what changes or modifications should be made ito
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the National OPS. Safety Board staff was informed by the group leader that
their review had determined that the most probable course of action would be
to cancel the existing Katioral OPS order and to incorporate poriions into
the FAA Ajr Traffic Control Handbook, 7110.65F. This determination was made
as a result of a survey conducted at several ATC facilities which had
responded that the National OPS was difficuit to revise and maintain, and
that portions of the National OPS were redundani to other FAA orders. The
Safety Board is concerned that this endeavor will dilute the intent of the
original National OPS. The FAA’s intent in issuing the National OPS was to
standardize operations in all air traffic control facilities. The Board
believes that merging this order with other ATC operational documents would
be counterproductive to this intent.

In view of the circumstances of this accident, and other recent
accidents investigated by the Safety Board that have demonstrated human
performance deficiencies, the Safety Board believes that the FAA sheuld
review and strengthen the language in the current Yatianal OPS and retain it
as a separate, indepen-ent order. The Safety Roard aiso believes that this
review should determine the adequacy of human performance redundancies
currently called for in the National Order. The Safety Beoard believes that
the rcsiew should be conducted by the TAA’s Human Factors and Air Traffic
Service staffs and that any resultant recommendations, if feasible, should be
jncorporated into the National OPS.

In addition, the Safety Board is aware that Chapters 5 through 10
of the National OPS for superviscry and controller-in-charge positicns have
not been completed., The Safety Board believes that the FAA should expedite
the development of these chapters and incorporate these standards into the
National OPS.

The Safety Board notes that the Jocal assist pesition at LAX tower
was not contained in the local facility OPS. The Safety Board believes that
the LAX tower management should revise and implement, at the earliest date,
the local facility OPS so that they are in compliance with the National OPS.

The FAA Air Traffic Service management’s perception that LAX
procedures contained sufficient redurdancies as provided >y the National OPS
may have heen reinforced following a facility evaiuvation that was conducted
from July 24 through 28, 198O The Safety Board is aware that these
evaluations, which review the operational and administrative funciions of the
facility, are designed to ensure adherence 1o Natianal dirsctives. A review
of this evaluation disclosed that 1t did not identi®y that essential
redundancies were absent.

A followup evaluation from February 12 through 15, 1990, was
conducted by observation, monitoring pasitions, review of actions tzken to
correct identified problems, and limited interviews. Control positions were
monitored for 12 hours. Again, this evaluation failed to identify that
essential redundancies were absent.

The Safety Board’s investigations of previous accidents and
incidents involving ATC deficiencies, as well as its investigations of AL
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gperational errovs, have been criticail of the FAA's safety oversight and
quality assurance of the AJC system. For example, feollowing the Safety
Board’s investigations of a series of operational errors at Chicage’s O'Hare
Airport during 1987, the Safety Board issued Safety Recommendation A-88-90 to
the FAA that urged the establishment of an independent nacional division that
would be responsible for the quality assurance of the ATC system and that
would repori directly to the Administrator of the FAA. On November 4, 1988,
the FAA Administrator responded to this recommendation by stating that the
FAA had established the Office of Air Traffic Evaluations and Analysis to
perform the overall quality assurance function of the ATC system and that, by
cdesign, the office was separate from other eiements of the air traffic
organization.

Following the Safety Board’s investigation of an operational error
that invoived the U.S. President’s airplane during 1988, the Safety Board
reiterated its Safety Recommendation A-88-157 stating that the national
quality assurance of the ATC system, "would be better discharged by a unit
that had no allegiance to the Air Traffic Service and reported directly to
the FAA Administrator.” On Docember 8, 1988, the Secretary of Transportation
moved the air traffic quaiity assurance function “rom the FAA’s Associate
Administrator for Air Traffic to the newly created Office of Quality
Assurance under the Associate Administrator for Aviation Safety.

Foliowing the change of admiristration in early 1989, the newly
appointed Secretary of Transportation informed senior FAA officials that the
quality assurance program would be reinstituted within the Air Traffic
Service. Concurrently, the FAA establiished the Office of Safety Quality
Assurance to provide safety gversight to operational programs including the
Air Traffic Service. This office would report directiy to the FAA
Administrator. The Safety Board closed its initial Safety Recommendation
A-88-90 to the FAA and classified it "Superseded” by Recemmendation A-89-41,
which wred the FAA to implement and provide adequate staff and funding for
the Office of Safety Quality Assurance. On August 17, 1989, the FAA
Administrator informed the Safety Board in response to this recommendation
that the Office of Safety Quality Assurance would provide quality assurance
and safety evaluation of activities to include the Air Traffic Service. He
added that this office would "participate in program evaluations {and]
independently analyze evaluation reports, conduct its own evaluation of the
technical and managerial aspects of those program areas, develop
recommendations for correcting deficiencies and actively track the
impiementation of the recommendations.”

The Safety Board responded to the FAA Administrator on January 22,
1930, noting that this office would be staffed by 19 persons but would only
have 2 individuals dedicated to ATC issues. The Safety Board concluded that
because of the small number of persons tasked with ATC quality assurance and
the magnitude of the ATC system, the FAA’s Office would not be capable of
providing the necessary oversight of the ATC system. It therafore classified
Safety Recommendation A-89-41 as, "Open--Unacceptabie Action.”

On April 12, 1990, the FAA Administrator had informed the Safety
Board, in response to Safety Recommendation A-89%-41, that, “"the FAA’s
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intention in establishing the Office of Safety Quality Assurance was not to
exercise "total oversight™ in a manner that would routinely involve its staff
in the day-to-day events occurring in the system, but to monitu. and assess
programs on a broad national scale."™ Further he stated, "The principal role
of the Office of Aviation Safety is to monitor the system and to ensure %hat
the Office of the Associate Administrator for Air Traffic has an effective
quality assurance organization in place and functioning properly."

On Septem™er 11, 1690, the Safety Board classified Safety
Recommendation A-89-41 as, "Closed-Unacceptabie Action/Superseded,” and
issued a new safety recommendation (A-90-125) to the FAA urging it to,
"Modify the functional statement of the Federal Aviation Administration
C¥fice of Safety Quality Assurance and provide sufficisnt resources teo it to
make it capable of providing effective quality assurance and safety oversight
of the air traffic control system.®

On December 18, 1990, the FAA Administrator in his response to
Safety Recommendation A-90-125, informed the Safety Board, “The
responsibility for the overall quality assurance and safety oversight
functions of the air traffic control system is assigned to the Office of Air
Traffic System Effectiveness. This organization provides a thorough and
comprehensive national program of system effectiveress and evaluation, air
traffic accident and incident investigztien, and system analysis and
improvements. The office is staffed adequately and empowered to accomplish
its mission.” He added, in part, "...I continue to believe that the Office
of Safety Quality Assurance has a proper mission within the FAA, and that its
staff is accomplishing the mission in a professional manner."

The Safety Board questions the FAA's depth of commitment to provide
effective quality assurance and safety oversight of the ATC system. This
fatal accident, which might have been prevented if FAA national facility
evaluations had identified that mandatory redundancies were not present,
demonstrates conclusively an inadequate and ineffective quality assurance and
safety oversight program. The Safety Board alsc believes that because of
inadequate authority and resources, the Office of Safety Quality Assurance is
unable to effectively monitor and provide the necessary oversight of the ATC
system. The Safety Board is concerned by the FAA’s failure to recognize the
need for and to establish an office that would be independent, and therefore
objective, and empowered with the responsibility to conduct system safety
ogversight of the ATC system. The Safety Board concludes that the Office of
System Effectiveness, which is embodied within the Air Traffic Service, is,
in effect, evaluating itself. It is organized in such a way that no actual
oversight exists.

The Safety Board believes that the 0ffice of Air Traffic Service
should have an oversight capability to manage, identify and correct day-to-
day events that occur in the system; however. an independent national office,
which is separate, organizationally, from the Air Traffic Service and would
be responsible for the total quality assurance of the ATC system, is required
to ensure that compliance and system safety are being achieved. It is
apparent to the Safety Board that the FAA has not been receptive to any
safety recommendation that urges the development of an incependent office
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that has the responsibiiity for quality assurance and system safety oversight
of the ATC system. On July 1l, 1991, the Safety Board classified Safety
Recommendation A-90-125 as "Closed--Unacceptable Action.” The Safety Board
firmly beilieves that the FAA should reconsider its position and provide the
authority and resources to the Office of Safety Quality Assurance to
independently evaluate air traffic control facility compliance with FAA
directives and to audit facility evaluations performed by the Office of Air
Traffic System Effectiveness to determine that noted deficiencies are
corrected.

The Safety Board also recognize: the important aspect of personnel
training related to this accident. A month after the LC2’'s certitication as
a full-performance-level (FPL) controller at LAX, her first such
certificaticn at a Level V facility, she was assessed on performance by her
supervisor in accordance with the requirements ¢f the Technical Appraisal
Program (TAP}. The 7TAP, which provides a means to identify areas of
performance deficiency through firsthand observations, is intended to assist
supervisors in determining training needs for controliers so that they may
improve their performance.

The supervisor’s observations, 6 weeks prior to the accident, were
made while the controller was assigned to the LC position. He conducted an
over-the-shouider evaluation and identified deficiencies that were indicative
of weaknesses in her performance. Two of these deficiencies were "critical
training indicators” (LTI}. The supervisor’s written report identified:

0 A loss of awareness of aircraft separation (CTI)

0 The misidentification of an aircraft by use of an
incorrect call sign (CTI)

0 The ca2ilure to complete two required coordinations with
other controllers

0 The failure to issue a required advisory to an aircraft

Twoe of these previcusiy identified CTI performance deficiencies--
loss of awarness of aircraft separation and aircraft misidentification--were
again evident in the LC2’s performance on the night of the accident,
suggasting that they were not addressed and remedied after they were
initially documented. In fact, the supervisor’s subsequent testimony at the
Safety Board’s pubiic hearing indicated that although he completed the
evaluation and discussed these items with the controller, he did not initiate
any other remedial action. Under further questioning, he also indicated that
he did not have a clear understanding of the TAP. Regarding the definitien
of CTi’s he stated "...1'm not completely clear on that point.*

The Safety Board is concerned that ihe FAA may not benefit from the
full potential of the TAP because of inadequate understanding of the intent
and purpose of the program at the supervisory level. Therefore, the Safety
Board believes that more effective training of supervisors concerning the TAP
is warranted. In addition, it was noted that the effectiveness of the TAP
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could be enhanced if the records of observations were retained for periodic
review. The Safety Board believes that training requirements could be better
determined if TAP evaluations were retained for 2 years.

The Safety Board is aware that the current operational procedures
at LA% permit departures and arrivals to be sequenced i» all runways. These
procedures create an additional burden on the LC position because the focus
and span of attention must include all runways for potential departures and
landings and interconnecting taxiway traffic; these procedures may also
increase the number of runway intersection takeoffs, position and hold
clearances and runway crossings that will occur. The Safety Board believes
that LAX and the FAA assume an additional risk under current operational
guidelines, unlike the airports in Atlanta and Dallas-Ft. Worth that
primarily segregate arrival and departure traffic to specific runways. In
pubiic testimony, the FAA’s Executive Director for System Development
recently stated that the priorities of the FAA are, "safety first...capacity
second.” The Safety Board concurs with this FAA position and believes that
the operating procedures at LAX should be modified so that arrivals and
departures are segregated to specific runways. 1In addition, the Safety Board
believes that the FAA should undertake a thorough risk based evaluation of
ATC procedures at LAX to determine whether changes are required and implement
those changes nec~ssary to enhance safety. The evaluation shouid consider at
least the issues of runway intersection takeoffs, position and hold
clearances, displaced runway threshelds, runway crossing traffic, local
assist contrcliler manning and ASDE use and maintenance.

2.3 Airplane Conspicuity

The investigation disclosed that the Metroliner’s
navigation/position 1lights and red anticollision beacon located on top of the
vertical stabilizer were the only Tights illuminated on the airplane at the
time of the collision. However, during an additional conspicuity exercise,
it was visually evident from both the tower and the final approach that the
aircraft and runway iights tend to blend together, perceptually.

During the field phase of the investigation, members of the Safety
Board’s technical staff, with support from representatives of the airline
industry and the FAA, conducted an aircraft external lighting detection
task/exercise at LAX during night visual meteorological conditions (VMC). A
Metroliner identical to the one involve! in the accident was placed at the
same location on runway 24 left where the collision occurred. The airplane
was aligned with the centerline of the runway and its navigation and
anticollision lighting were on and operating. The runway edge lighting and
centerline lighting were at low (step 2} intensity. During visual approaches
to the runway, cockpit observers found it difficult to differentiate between
the Metroliner and the lighted runway environment. The size of an aircraft
and its proximity to the runway lighting, especially on runways with
centerline lighting, make these Tlight sources virtually indistinguishable
when viewed from directiy behind and above.

The visual approach exercises aiso indicated that the likelihood of
deteciing an aircraft from the rear on an active runway by an approaching
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aircraft can be increased if the first aircraft is displaced from the runway
centerline lighting by approximately 3 feet. Moreover, when this offset
procedure was used in conjunction with high-energy strobe lighting and
anticollision and navigation Tighting, aircraft conspicuity was enhanced.
The Safety Board notes that most air carriers, and a considerable number of
general aviation aircraft operating in the National Airspace System (NAS),
are equipped with some form of high-energy strobe lighting. Therefore, this
combination of actions, as well as equipment, would be available to nearly
all users in the NAS.

Officials from the Aviation Safety Reporting System of the National
Aeronautics and Space Administration (NASA) have conducted several
analytical studies of reports by pilots and controllers involved in runway
transgressions. The latest study, published in 1985, revealed that the most
frequently cited factor in controller-enabled departure transgressions was
"controller failure to visually Tocate traffic.”

The Safety Board believes that the use of strobe lighting, along
with the practice of displacing the aircraft off the centerline lighting,
would significantly enhance the ability of pilots and air traffic controllers
to visually detect traffic conflict situations. The use of strobe lighting
by aircraft occupying an active runway would also ease the contrcllers’
memory Toad by assisting them in Tlocating, identifying, and segregating
aircraft on an active runway.

Buring the Safety Board’s public hearing on the Los Angeles
accident, testimony was received from representatives of the FAA and industry
concerning aircraft external lighting standards and conspicuity. An FAA
lighting specialist testified that the federal standards for aircraft
external lighting are primarily interded to serve in-flight conspicuity needs
and that no effort has been made by the FAA to address the issue of
conspicuity of aircraft on airport surfaces.

The Safety Bouard believes that the FAA should study and evaluate
ways of enhancing the conspicuity of aircraft on airport surfaces during
night or periods c¢f reduced visibility. The concept of displacing an
aircraft away from the centerline 1lighting and the use of 1lighting
enhancements, such as high-energy strobe tighting and logo 1lighting, by
aircraft on active runways should be expliored and evaluated for their value
to the conspicuity issue.

A  representative of the Fairchild Aircraft Company, the
manufacturer of the Metroliner, testified that the flightcrew of USA1493, due
to line-of-sight obstruction, may have been unable to see the anticollision
beacon on top of the vertical stabilizer. The Metroliner’s rudder cap
obstructs the beacon when viewed from the rear. As the flight descended
below 160 feet over the runway surface, "it is very possible he couldn’t see
the beacon." When the surviving fiight crewmember of USA1493 was asked to
account for the fact that he didn’t see the Metroliner earlier, he testified,
"1t wasn’t there. It was invisible.”
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Federal Aviation Regulations permit some aircraft structural
obstructions, which, in this case, interfered with the flightcrew’s ability
to see the anticollision beacon. Nevertheless, the anticollision beacon
obstruction on N683AV was within the allowable criteria.

The Safety Board has been unable to determine with certainty
whether the inability of the flightcrew to detect the anticollision beacon
when USA1492 was below 100 feet over the runway surface contributed to the
accident. Nevertheless, the Safety Board believes that in establishing
permissible areas of obstruction, the coverage compliance standards should
give consideration to the approach, overtaking, and takeoff situations; that
is, the anticollision light of an aircraft in position on a runway should be
clearly visible to the pilot of another aircraft pilanning to land or take off
on that runway. The Safety Board therefore believes that the FAA should
reevaluate and redefine the permissible areas in which the illumination of an
anticollision Tight is obstructed by aircraft structure.

The intensity and vertical coverage of the anticollision beacon on
N683AV met the performance standards under which the airplane was
certificated. The Safety Board is aware that airplanes certificated after
September 1, 1877, are required to have an anticollisicn light with an
intensity of 400 candles and a vertical coverage of 75 degrees above and
below the horizontal plane of the airplane. This represents a fourfold
increase in light intensity and a significant expansion of the demands of
vertical coverage that airplanes certificated prior to September 1977 were
required to meet. The Safety Board was unable to determine whether the
installation of an anticollision light on N683AV applicable to the current
standards would have altered the outcome of the accident. The Safety Board
believes, however, that it is reasorable to conclude that any increase in the
external lighting of the Metroliner would have enhanced the possibiiity of
detection by the flightcrew of USAir 1493. Consequently, the Safety Board
believes that the FAA should encourage operators of airplanes certificated
prior to September I, 1977, to enhance the nighttime conspicuity of their
airplanes by upgrading to the current standard for anticollision light
installaticns.

2.8 Flightcrew Situational Awareness and Vigilance

Inherent in the "ses and avoid" concept to avoid collision is a
need for pilots to be alert and vigilant in monitoring air ‘raffic
communications for situations that may lead to conflicts with other aircraft.
The Safety Board believes that the importance of such attentiveness should be

reemphasized within the aviation community.

As in some previcus accidents investigated by the Safety Board,
both the USAir and Skywest flightcrews were operating their aircraft in
accordance with their respective ATC clearances. The clearance for SKW5569
to taxi into position and hold on runway 24 left and the clearance for
USA1493 to land on runway 24 left were communicated by the local controiler.

The Safety Board is concerned that the relatively low number of
runway incursions may lead to a relaxed vigilance and a decrease in the high
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state of situational awareness of pilots that is so critical to their
performance. A NASA study on near midair collisions'* found that erroneous
beliefs about shared responsibility may occur when flightcrews are operating
under ATC control. 1In such circumstances, a pilot may relegate a part of his
or her responsibility for situational awareness to the controiler. In the
radar environment of an approach and after having received specific landing
clearance, pilots may relax their vigilance in listening to communications
that are not specifically directed to their aircraft. In addition, they may
reduce efforts to visually scan for aircraft between their position and the
intended landing runway. Pilots must not oniy be vigilant for ATC
communications directed to their call signs, but also for other
communications on the air traffic radio frequency that could provide notice
of a developing traffic conflict situation involving their aircraft. Pilots
of an aircraft on an active runway or on final approach to landing should be
especially vigilant in Tistening for information about the runway they
currently occupy or expect to occupy.

The FAA report entitled "Reducing Runway Incursions,” published in
April 1990, disclosed that "insufficient awareness of surface and landing
traffic" was a principal pilot-related causal factor of runway incursions.
Increasing leveis of air traffic are placing more demands upon controllers
and pilots. It is therefore essential that pilots monitor the ATC system %o
the fullest extent possible to detect unsafe practices or conditions that may
affect their flight and to take action to protect themselves from dangerors
practices or conditions befere they result in accidents.

The Safety Board recognizes the challenging, inherent difficulties
in monitoring the flow of information that s intrinsic to high-density
environments of the NAS and the fundamental limits on the human ability to
receive and process such information. These limits are affected by workload,
experience, and processing strategies. The Safety Board recognizes that more
than 60 ATC communications took place in the 3 minutes and 43 seconds from
the time USAI493 came on the LC2 frequency until the accident. The Safety
Board also recognizes that the LC2 missed some key transmissions.
Nevertheless, the Safety Board believes that effective training, planning,
and resource management can diminish the effects of limitations on the
ability of pilots to detect time-critical information and that all HAS users
will benefit.

The Airman’s Informatior Manual (AIM) is the U.S. official guide to
basic flight information and ATC procedures for operating in the NAS. The
Safety Board believes that appropriate language should be added to the AIM
that reinforces the need for pilots to maintain vigilance in listening to ATC
frequencies for information that may jeopardize the safety of their
aircraft, The Safety Board also believes that the general aviation and
comnercial air carrier community should take steps to ensure that their
respective training programs, including cockpit resource management training

T4gitlings, €., Greyson, K., Hecht, W., and Curry, R., "A Study of Near
Midair Collisions in US Terminal Airspace," NASA Technical Memorandum 831225,
1983,
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and flight operating procedures, place sufficient emphasis on the need for
pilots to maintain vigilance in the monitoring of ATC communications for
potential traffic conflicts with their aircraft, especially when on active
runways and during final approach/landing segments. The enhancement of
situational awareness of flightcrews can be attained through the application
by pilots of the concepts of cockpit resource management (CRM) training.
Improved flightcrew performance, such as the reduction of selective listening
and other practices, can increase opportunities to receive helpful
information that may prevent accidents. Nevertheless, the FAA does not
require CRM training programs for flight personnel. Based on its accident
investigation experience, the Safety Board has frequently advocated more
widespread use of CRM training concepts by air carriers.

In January 1990, and again in November 1990, the Safety Board
issued recommendations to the FAA following investigations of two accidents
that occurred as a result of poor flightcrew coordination ard situational
awareness.  The first recommendation, A-89-124, urged the FAA to reguire
14 CFRk 121 operators to develop and use CRM programs. It was issued
following the crash of Delta Air Lines flight 1141, a Boeing 727, at
Dailas-Fort Worth International Airport, on August 31, 1988. In that
accident, 14 persons were fatally injured and 26 other people aboard were
seriously injured. The second recommendation, A-90-135, urged the FAA to
require scheduled 14 CFR 135 operators to develop and use CRM training
programs. This recommendation was issued following the crash of Aloha
IstandAir flight 1712, a deHaviiiand DHC-6, at Mclokai, Hawaii, on
October 28, 1989, which kiiled all 20 persons aboard. The FAA responded on
February 8, 1991 to both recommendations that it was considering amending the
training requirements for these operators and, if soc amended, all such
certificate holders would be required to include CRM in their flight
crewmember training programs. The Safety Board regards these two
recommendations as "Open--Acceptable Response" based on the above reply.

The Safety Board believes that the circumstances of this accident
underscore the need for both reguirements and therefore it reiterates these
recommendations to tha FAA.

2.5 Communications Phraseology

The Safety Board believes that pilots and air traffic personnel
should adopt clear and concise standard phrasenlogy regarding intersection
takeoffs and "position-and-hold" clearances. In all likelihood, such action
would contribute significantly to a reducticn in the number of runway
incursions.

A review of the air traffic local control frequency recording
covering the period ¢ minutes before and 5 minutes after the accident at LAX
disciosed several occasions where the phraseology used by pilots was
irappropriate. Examples include the use of such words and phrases as, “We’ll
take forty seven," "Okay," "We’d 1ike to go from here,” “For the left side
two four left.” These words do not convey the extent of specificity that is
required in the NAS. Specifically, the LCZ stated that she did not hear the
flightcrew of SKW556% state that they were at taxiway 45. If the flightcrew




64

of SKW5569 had stated, "we are at the taxiway 45 intersection, ready for
takeoff,"™ it is possible that the misidentification might not have occurred.
The use of nonstandard words and conversational phraseology precipitates
misunderstanding between pilots and controllers.

The Safety Board's Special Investigative Report entitled "Runway
Incursions at Controlled Airports inm the United States" (NTSB/SIR-86/01)
disclosed that many runway incursions were attributable to the improper use
of phraseology that resulted in miscommunications by controliers and pilots.
The joint FAA/industry partnership to improve pilot/controller communication
that produced the document "Call to Action," published in 1988, provided
further evidence that the most common and troublesome problem evident in the
ATC system was the improper use of established and recommended phraseology by
pilots and controllers.

Neither the AIM nor the Air Traffic Control Handbook {7110.65F)
contain specific phraseology %to be used by pilots when requesting an
intersection departure and by ATC personnel when issuing a position-and-hold
clearance for an intersection departure. The Los Angeles accident provides
vivid evidence that position-and-hold operations at intersecting points along
runways continue to play a significant rele in the runway incursion problem.

The Safety Board believes that a solution to reducing
r.isunderstandings and/or Tloss of situational awareness by pilots and
controllers concerning iniersection takeoffs is to establish clear and
concise standard terminology for pilots and controllers. For example, pilot
request: “Cessna N12345 request intersection takeoff from runway 24 Left at
taxiway 45;" controller reply: "Cessna Ni2345, taxi into position and hold
runway 24 Left at intersection 45." Recommended communication phraseology
regarding the request for intersection departures should be incorporated into
the appropriate sectisn of the AIM. In addition, standard air traffic
phraseology and procedures regarding position and hold at intersections
should be incorporated into the Air Traffic Control Handbook {7110.65F).

Moreover, the Safety Board believes that all pilots, general
aviation and commercial, should be made aware of the events leading up to
this accident through operations bulletins and safety seminars, such as the
"Wings Pilot Proficiency Program.”

2.6 Survival Factors

The emergency response for this accident was timely and effective.
The close proximity of Fire Station 8G to the accident site, coupled with the
rapid response of ARFF units, facilitated personnel efforts to apply
extinguishing agent to the external fires and to assist some of the
passengers in egressing from the B-737. The Safety Board believes that these
factors reduced injuries and saved lives. The Safety Board also found that
the rapid availability of adequate numbers of LRFF-trained fire fighters,
from both Fire Station 80 and off-airport structural fire companies, allowed
ARFF personnel to implement an interior fire attack immediately. Sufficient
personnel also allowed the extrication of the first officer, while protecting
him from fire.
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BDuring the emergancy evacuation, the R-1 exit, the left and right
overwing exits, and the R-2 exit were used. Many of the passengers stated
that the cabin filled with thick black smoke within seconds of the impact
with the building. It is possible that some of the passengers, who perished
in the aisle waiting to exit through the row 10 exits, could have made their
way aft to the R-2 door. However, based on survivors’ reports of the rapid
infusion of thick smoke, it is more probable that the aft portion of the
cabin became obscured by smoke early, limiting the use of the R-2 exit.

The delay in opening the right overwing exit prompted by the
passenger whe “"froze” and the subsequent altercation involving two other
passengers significantly hampered the evacuation to the extent that
add*tional passengnrs who may have been able to escape did not. The outboard
seatback adjacent to the overwing exit, which folded forward and blocked part
of the opening, also slowed the evacuation of passengers. However. it was
not possible to determine the cumulative effect of these events. A deceased
flight attendant and 10 deceased passengers were found Tined up in the aisle
from &4 1/2 to 8 feet from the overwing exits. They most likely collapsed
whije waiting to climb out the overwing exit. They perished as a result of
smoke and particulate inhalation, strongly suggesting that they were able to
make their way, possibly guided by the fioor path emergency lights, to the
cverwing area from as far away as the forward cabin.

2.6.1 Flight Attendant Training and Performance

The investigation inciuded a review of USAir’s emergency procedures
training methods and the use of cabin mockups for training. During initial
emergency evacuation training, student flight attendants are required to
evacuaie a cabin filled with simulated smoke. The Safety Board determined
that the "hands on" training was realistic and repliicated (as much as
possible in training) what couid be expected in an actual emergency.

However. based on the circumstances of this evacuation. three
potential training issues warrant discussion. The airpiane was equipped with
personal breathing equipment {PBE}. However. flight attendants are trained
in accordance with FAA standards to use the PBE for fighting in-fiight fires
rather than as a suppriemental breathinc source in emergency evacuations. The
deceased fiight attendant. who found the L-1 exit inoperable., made her way
down the center aisic 1o reach the overwing exit to faciiitate passenger
evacuation and 1o try 1o escape herseif. The Safety Board considered that if
the P3¢t had been used by the flight attendant, it weuld have provided
protection from the smoke and she may have survived. However, the Safety
Board aiso reccgnizes that the time reguired to reach and don a PBE could
extend time in a smoke-fiiled cabin and thereby reduce the chances of
survivabiiity. Therefore. the Safety Board does not consider it appropriate
to suggest a change to ihe current policy on the use of PBEs for in-flight
fires.

The USAir poiicy for the B-737 assigns flight attendants’ "2nd
choice” exits &t the overwing {Type 11I) Tocation. The Safety Board believes
that air carriers that have a second choice exit assignment should emphasize

in flight attendant training the nead to evaluate personal risk in a decision
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o go to a second choice exit as opposed to chosing a closer escape path.
For example, another door or any opening in the fuselage may be acceptable
and wmore appropriate. Therefore, the Safety Board believes that the
Emergency Evacuation Subcommittee of the FAA Aviation Rulemaking Advisory
Committee should examine air carrier flight attendant emergency procedures
regarding the second choice exit assignments to ensure that such assignments
provide for use of the nearest appropriate exit point.

The Safety Board also notes that both the L-2 and R-2 flight
attendants released their restraint systems after the collision with the
Metroliner but before the B-737 impacted the abandoned fire station.
Additiorally, the L-2 flight attendant partially opened the L-2 door,
allowing the slide pack to fall free. and then reclosed the exit as the
airplane s1id from the runway.

During testimony given at the Se’ety Board’s public hearing and
during the postaccident interviews, both flight attendants stated that they
were trained not 1o releace their restraints until the airplane came to a
complete stop ard that, in retrospect, they understood the wisdom in that
procedura. Their rationale for their premature restraint relezse was that
they saw fire outside the airplane and released their restraints based on
their limited knowledge of the hazards that existed. Nonetheless, ocn final
impact with the buiiding, both of them were thrown forward into the galley
bulkhead, action that could have incapacitated them. Except for minor
contusions, both of them were able to respond and facilitate the evacuation
from the R-Z exit. Although releasing their restraints was intended to speed
up the evacuation, the possible consequences of sericus injury could have
prevented either or both of them from assisting in the evacuation. The
Safety Board believes that the potential for flight attendant survival can se
significantily increased by providing fiight attendants with supplemental
training to underscore the impertance of remaining in their jump seats with
their restrainits fastened until the airpiane has come to a complete stop.

2.5.2 Source and Wigration of the Cabin Fire

When the B-737 overrode the Metroliner, the cockpit and forward
lower cargo bay areas were extensively damaged. As the B-737 and Metroliner
continued to siide, the fuselage and lower cargo bay of the B-737 were
invoived with fuei from the Metroliner’s ruptured fuel cells and hydraulic
fluid from the B-737's damaged nose gear. The initial impact with the
Metroliner also damaged the avionics bay located below the cockpit in front
of the Jower forward carge bay. The front porticn of the carge bay collapsed
rearward and upward. The location of the crew oxygen cylinder on the forward
right side of the cargoc compartment shows fuselage skin penetrations
crigiraling from ouytside of the awrplane. The regulator for the crew oxygen
cytinder was wos® probably damaged during the initial impact sequence which
resuited in the escape of gassous oxygen. Fuel from the Metroliner and
hydraulic fiuid from the B-737 provided a fuel source for the fire, and
oxygen from the crew gxygen cylinder accelerated it.

L3 A~
3 LA s LeL
in the Jump seal located directly above the cargs bay, remembered hearing

fier initial impact, the R-1 flight attendant, who was seated
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metal scrape just before the cabin lights went out and the emergency 1ights
came on. He remembered the floor directly in front of his jump seat moving
up and down about knee high as heat and smoke entered the forward cabin area.
When the B-737 impacted the abandoned fire station and the airplar2 stopped,
he recalled that the smoke coming through the floor near him became more
dense and that it became more difficult to breath. He also noted that the
first-class cabin filled with smoke very quickly.

The significant fire damage in the forward cargo bay and the
vertical burnthrough in the forward cabin area strongly suggest that the
area was subjected to prolonged exposure to a high-temperature fire. That
factor, as well as the relatively uniform burn pattern throughout the cabin
and the fact that the B-737’s fuel did not contribute to the fire, indicates
that the origin cof the fire was in the forward cargo bay area.

The extent to which the release of oxygen from the crew emergency
cylinder accelerated the fire is unknown. However, assuming fuel from the
Metroliner had penetrated the JTower cargo area, oxygen released from the
bottle would have enriched the burn envirorment and thereby accelerated the
generation of heat and smoke. The presence of a melted and burned through
area on the right outboard side of the fuselage, approximately where the crew
oxygen bottle was secured to the right sidewall, is a further indication that
a gaseous oxygen release served to accelerate the fire from the lower cargo
bay area up into the cabin.

Comments by survivors regarding the appearance within the cabin of
thick black smoke very early in the accident sequence are consistent with
observations in octher airplane accidents involving gaseous oxygen and fire.
The Safety Board beiieves that the propagation of the fire in the cabin of
USA1493 was accelerated by the reiease of oxygen from the flightcrew oxygen
system that was damaged in the initial collision sequence on the runway and
that the accelerated fire significantly veduced the time available for
emergency evacuation. The Safety Board recognizes that gaseous oxygen
systems are not reguired to meet specific crashworthiness standards and trat
there were unique impact tTorces resulting from this runway collision.

The technical data surrounding this accident and the historicai
datz regarding gaseous oxygen fires do not appear to be sufficient to support
the need for specific airplane structural or systems modifications. The
Safety Board is aware of and encourages ongeing FAA research on the potential
for gaseous oxyger involvement in aircraft fires. The Safety Board supports
this effort and urges the FAA to continue the research with a view toward
system modification.

]
2.6.3 Adequacy of FAA Regulations Relative w5 Fire Retardant Cabin

Furnishings 3

The need for fire vretardant cabin furnishings on transport
aircraft was first addressed by the FAA in 1947. By 1972, FAA regulations
required carpets, seals, and interior panels, to undergc Bunsen burner
flammability tests. Subseguently, the FAA conducted additional research and
proposed upgrading these standards by adding toxicity, smoke, and improved




68

flammability criteria. By 1977, in the absence of full-scale burn tests to
support the rule and proposed standards, the rule was withdrawn. As a
result, the FAA formed the Committee on Special Aviation Fire and Explosion
Reduction (SAFER), which conducted full-scale tests and research and made
recommendations for fire safety improvements, The technical informatien
developed as a result of these tests provided a standardized method of
evaluating the suitability of cabin materials. On April 16, 1985, the FAA
issued a Notice of Proposed Rulemaking (NPRM) entitled " Improved
Flammability Standards for Materials Used in the Interiors of Transport
Category Airplane Cabins,"” which became a reguiation in  985. The
regulation established new fire test criteria for type ce-~tification,
required that the cabin interiors of airplanes manufactured after 1985, and
used in air carrier service, comply with these new criteria, and required
that cabin interiors of all other airplanes type certified after January 1,
1958, and used in air carrier service, comply with these new criteria upon
the first replacement of the cabin interior.

The accident B-737 was manufactured before the effective date of
the regulation and therefore any retrofit of fire retardant cabin furnishings
was required only in the event of a "general retrofit" by the carrier.
Piecemeal replacements of cabin furnishings, except for fire-blocked seat
covers, are not required to meet the new flammability standards. The FAA‘s
rationale for this policy was the adverse economic effect on the airline
industry. Thus, it is reasonable to expect that if an air carrier appiied
this regulation, as written, an airplane in service for 20 or more years
might never be subjected to a “"general retrofit,” which requires an upgrade
to the fire retardant materials.

In this accident, all of the cabin furnishings burned except for
the carpeting and seats. The overhead bins melted and ignited and then fell
on the passengers and the cabin floor. If cabin furnishings of the type
specified for newly manufactured aircraft had been installed in the accident
airplane, fire and toxic smoke might not have spread so quickly through the
cabin. The Safety Board believes that after a specified date air carriers
should be required to use fire retardant materials in all transport categsiy
airpiane interiors that meet the provisions of 14 CFR 25.853.

2.6.4 FAA Exit Row Regulatiocns

On April 5, 1990, the FAA enacted the final rule for "exit row
seating,” which required all Part 121 and 135 operators to screen and brief
passengers who are assigned seats in exit rows. The rule became effective
on October 5, 1990. The Notice of Proposed Rulemaking, which was published
on March 13, 1989, and the final rule provided only general guidance on how
operators could comply with the rule by stating, "Airlines must take steps
to inform passengers sitting in exit rows about what may be required of them
in an emergency evacuation."” Although this general guidance did not specify
how operators were to comply with the rule, operators were required to have
FAA-approved programs for procedures to screen and brief passengers. At the
time of the accident, and almost 4 montns after the final rule became
effective, the FAA had not compieted its review, approval or rejection of any
of the programs submitted by USAir and 12 other operators. FAA required that
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the program be subject to successive approval by the principal operations
inspector (POI), the FAA Regional Office, and the FAA Flight Standards
Service, in Washington, D.C.

During the Safety Board’s public hearing, the FAA’s Deputy Director
of Aircraft Certification acknowledged that there were "initial probiems"
with programs submitted by air carriers that would have to bear the burden
of any subsequent changes required by the FAA. Consequently, the FAA issued
a checklist to operators and established a special team of evaluators tio
review each proposed program. On May 22, 1991, the FAA’s POl assigned to
USAir approved the airline’s exit screening and evacuation briefing program.

USAir believed that its proposed program met the intent of the rule
by providing passenger screenings by ticket and gate agents, affixing
placards to exit row seatbacks, similar te the placard on the accident
airplane that described passenger duties and responsibilities, and by
offering flight attendant briefings for exit row passengers. The USAir
screening and briefing program probably resulted in more passengers escaping
through the overwing exits than otherwise would have.

The FA&'s method of implementing this important safety ruie has
resulted in a great deal of confusion among air carriers and, more
importantiv, delayed its impliementation. This delay by the FAA has not been
in the cublic interest.

2.9.5 Improved Access to Type 111 Exits

the issue of adequate access to Type 111 (overwing) emergency exits
has been of concern for many years. This concern intensified after the
August 22, 1985, accident involving a B-737, operated by British Airtours,
which was destroyed on the ground by fire in Manchester, England. The
accident resuited from an engine malfunction that occurred before takeoff.
Of the 137 occupants, 57 were unable to evacuate the airplane and were
fatally injured. In 1986, the United Kingdom Civil Aviation Authority (CAA)
commissioned Cranfield Institute to conduct a human factors research program
to investigate the influence of certain cabin configurational factors on the
behavior of passengers in situations where the evacuation process had become
disorderly. The objective of the research was to assess the effect on
passenger behavior and fliow rates during simulated emergency evacuations.
Subsequently, the British Civil Aviation Administration (CAA) issued an
Airworthiness Notice (AN-79), requiring increased access to Type I1I exits of
airplanes registered in the United Kingdom.

The circumstances of this accident are similar to those in the
Manchester accident 1in that many passengers attempted to exit from an
overwing exit in a very limited period of time. The 10 USAir passengers and
L-1 fiight attendant successfully made their way to the exit; however, they
succumbed to smoke and toxic fumes while awaiting their turns to exit. The
size of the Type III exit is a limiting factor during an evacuation. In
addition, some occupants lost valuable time because of the delay in opening
the exit, the altercation at the exit, and a possible obstruction created by
a broken outboard seatback.
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In response to concerns expressed by the public after the
Manchester accident, the FAA convened a Public Technical Conference (PTC) in
September 1835 for the purpose of examining emergency evacuaticn from
transport airpianes. Access to Type III exits was a topic of particular
concern. Subsequent to the PTC, tests were conducted by CAMI to examine the
relationship between passageway width and evacuation flow rate. The tests
showed that the flow rate increased by 14 percent after the following
improvements were made: "A configuration which had a minimum of 20 inches of
unobstructed passageway to the exit, with the leading edge of the seat bottom
cushion of the row of seats aft of the exit protruding 5 inches forward of
the projected aft wvertical edge of the exit opening; and a configuration
which provided two passageways to the exit by centering a seat row on the
exit, but with the outboard seat deleted and with the seat rows forward and
aft of this seat row spaced at 32 inches (providing two, approximately 6 inch
unobstructed passageways).”

No further action was taken by the FAA to address or resolve the
problem of access to Type IlI emergency exits until the issuance of an NPRM
entitled “Improved Access to Type III Exits," on April 9, 19%1, 2 months
after the accident at LAX.

The NPRM addressed the salient issues pointed out after the
Manchester accident and the preliminary information gathered during the on-
scene phase of the LAX investigation. The NPRM solicited comments on the
need to remove seats next to Type IIIl exits, to increase the space between
seat rows on each side of the exits, or a combination of the two options.
The Safety Board believes that a continuous access path of no less than
20 inches, as demonstrated by tests, is preferable to removing the seat
adjacent to the exit or removing the seat and having a 20-inch or iess access
path. furthermore, the Safety Board believes that the proposed compliance
requirement of & months is necessary and reasonable because operators have
had ample time to prepare for this proposed regulation. The Safety Board
supports this rule and encourages the FAA to develop and issue a final rule
at the earliest possible date.

2.7 Efforts to Reduce Runway Incursions

The Safety Board has long been concerned about the runway
incursion/ground collision issue. Based on that concern, the Board inciuded
this issue when it adopted the "Most Wanted" Safety Recommendations program
in 1990. The issue continues to be a part of the "Most Wanted" 1ist. This
concern was heightened by two recent fatal accidents that preceded this
accident. These previous accidents were the collision in Detroit, Michigan,
on December 3, 1990, between Northwest Airlines flights 293 and 1482'5 and

uNorthuest Airlines, Inc., Flights 1482 and 299, Runway Incursion and
Collision, Detroit Metropolitan/Wayne County Airport, Romulus, Michigan,
December 3, 1990" (NTSB8/AAR-91/05)
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the c¢ollision in Atlanta, Georgia, on January 18, 1990, between tastern
Airlinas flight 111 and an Epps Air Service King Air Al100.1%

The runway collision of USA1493 and SKW5569 involved controller-
related factors iderntified in previous Safety Board reports. These factors
are related to human performance and are being addressed in a number of
different actions, including FAA and industry efforts to increase awareness
of the nature and magnitude of the human performance problem, improved
training and technological solutions that may reduce the workload, and a
fail-safe redundancy for the human performance of air traffic controllers.

The Safety Board is aware of several advanced concepts in airport
surface traffic detection and automation that, when perfected and coupled
with the correct match of hardware and location-specific software, could
provide warnings to preclude accidents similar to the collision of USA1493
and SKWh569. For example, the FAA is currently testing an Airport Movement
Area Safety System {AMASS). The AMASS system will use the data available in
Airport Surface Detection Equipment (ASDE-3) and the Automated Radar Terminal
System (ARTS) to identify potential incursions and will alert the contrcller
so that timely corrective actions can be taken. The Safety Board fully
supports the early development and installation of such systems at
appropriate airports with high volume and complex traffic flow.

On a broader scale, the Safety Board encourages the FAA to continue
the research effort in Airport Surface Traffic Automation (ASTA), which is
intended to develop automation tools and more complete automation for
controliing the flow of aircraft on the airport surface. In addition to
reducing the frequency of runway incursions, design goals of the program
should include a reduction in taxiway incursions and improvements in ATC
operational efficiency. This automation, including Departure Flow Management
(DFM) and Terminal Air Traffic Control Automation (TATCA), is intended to
support interactions among the various aircraft on the airport surface and on
the approach path.

Although the Safety Board fully supports and encourages these
efforts, it nevertheless recognizes that these programs are intended for a
Timited number of high-density air carrier airports, and that the operational
benefits will not be available until the late 1990s or later. The Safety
Board commends the FAA’s efforts to fund, support, and implement an
operational system analogous to the airborne conflict alert system to
preveni runway incursions at all U.S. certificated airports that are servea
by air carriers.

2.8 Pilot Self-Medicaticn

The results of the examination of the toxicological specimens taken
from the captain of USAI493 were positive for phenobarbital, a2 medication

T6ugunway Collision of Eastern Airlines, Beoeimg 727, Flight 111 and Epps
Air Service, Beechcraft King Air A100, Atlanta Hartsfield International
Airport, Attanta, Georgia, January 18, 1990% (NTSB/AAR-91/03)

S
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prescribed by his personal physician for the treatment of a gastrointestinal
disorder. Phenobarbital tablets were also discovered in the captain’s flight
bag in the wreckage. The investigation established that the captain had, for
several years prior to the accident, periodically used the medication. The
presence of the medication in the captain at the time of the accident
indicates that he had used it shortly before flying, contrary to the
instructions of his physician and FAA requirements. However, since the
quantity detected was below established therapeutic leveis and the first
officer reported that the captain functioned normally throughout the flight,
the Safety Board concludes that the medication did not adversely affe:zt his
performance.

During this period, the captain maintained a first-class medical
certificate and underwent semiannual physical examinations. When examined
by his FAA Aviation Medical Examiner, he failed to report his use of any
medications when he completed the medical history portion of applications for
the certificates. Thus, he concealed the use of phenobarbital from the FAA
and his empioyer.

Specimens *taken from the first officer of SKW5569 revealed the
presence of substances found in typical over-the-counter medications.
Although the Safety Board believes that the performance of the first officer
was not a central factor in the accident, the presence of these substances
again raises the question concerning the frequency with which pilots
self-medicate shortly before fiying.

Various FAA programs have made pilots well aware of 1the
consequences of the abuse of illicit drugs in aviation. However, the
circumstances revealed by this accident indicate that all pilots may not
fully appreciate the potential dangers of many medications and, as a result,
may use them inappropriately.

Therefore, the Safety Board believes that the circumstances
involvirg the pilots in this accident demonstrate the need for the FAA to
undertake a special educational program about the use of these types of drugs
to reach all active pilots. Literature about the issue provided to pilots by
their FAA Aviation Medical Examiners may also be heipful. Such a program
must describe, illustrate, and alert pilots to the potential consequences of
the misuse of legitimately prescribed medications and over-the-counter
preparations. It must also stress that pilets must seek and heed the advice
of their physicians and FAA Aviation Medical Examiners concerning the use of
all medications they take and the effect that each may have on the safety of
their flight operations.

2.9 Analysis of FAA Post-Accident Toxicological Testing

The Safety Board believes that, zs a minimem, FAA air traffic
management personnel should have required that the ground controllers and the
clearance delivery controller be tested under the FAA’s drug testing program.
Thrze controlilers were handling the accident airplanes, and the clearance
delivery controller committed an error with a misplaced flight strip.
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The Safety Board recognizes that all the facts and circumstances
regarding an accident cannot be known immediately after an accident.
Therefore, it cannot then be estabiished with certainty who should be
subjected to the drug testing program. Under the circumstances, the Safety
Board believes that the FAA should test all individuals who may be reasonably
associated with the circumstances of an accident, such as all controllers who
have had communications with an aircraft shortly before an accident and their
supervisors.  The specimens can be retained until the investigation has
established who might have been associated with the accident. Then, only
those specimens that are relevant to the investigation should be sutmitted
for analysis. Those that are not submitted for analysis can be returned to
the individual who submitted them.

The Safety Board was encouraged that USAir Inc., had implemented a
drug testing program that exceeded the FAA’s postaccident drug testing
regulation. The airlines’ program, which inciuded a random testing element,
included testing for additional drugs (both licit and i1licit) in urine, as
well as blood sampling to test for ethyl alcohol. The airlines’ postaccident
testing program, in which urine and blood are collected and screened for
additional drugs, including alcohol, is consistent with Safety Board
Recommendations 1-89-4 through -12, which were addressed %o the Secretary of
the Department of Transportation (DOT) on December 5, 1989. The Secretary
and staff responded to these recommendatiorns in a letter with attachments on
August 3, 1990, and again on November &, 1990.

Safety Board staff has met with the Secretary’s Special Assistant
for Drug Enforcement and Program Compliance and DOT staff to discuss DOT
postaccident drug testing programs and the need to collect blood and urine
specimens, as well as to increase the number of drugs (including alcohol) in
the program. The Secretary’s Speciai Assistant indicated to the Safety Board
staff that the DOT was currently evaluating the merits of establishing a
separate program for drug/alcohol testing following accidents. The DOT has
yet to notify the Safety Board of its planned action. Appendix J includes
all correspondence beiween the DOT and the Safety Board related to the safety
recommendations mentioned above.

2.10 Cockpit Yoice Recorder Reliability

The Safety Board concludes that the tape supplied with the CVR
aboard USA1493 by Sundstrand was defective when it was installed. The
maintenance performed by USAir on the CVR does not appear to have introduced
defects into the tape. Sundstrand provided data that demonstrates that this
type of recording fape 1is approved by the FAA and is appropriate for
installation in this CVR. The CVR had been in service for 1,000 to
1,500 heurs, while the recommended overhaul interval (and thus the expected
service life of the tape) is 12,000 hours. Consequentiy, the tape was
relatively new and not expected to have degraded substantially from narmal
use. The Safety Board believes that the FAA should perform a directed safety
investigation of the Sunstrand HModel AV-557 (VR to determine what
modifications need to be made to ensure that the switching mechanism in the
unit is able to withstand recording tape anomalies and variation in tape
opacity that are expected to appear during normal service life of the tape.
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3. CONCLUSIONS

Findings

IO

10.

The flightcrews of both airplanes were properly trained and
qualified for the flights except for the self-medication
practices of two pilots.

The flight attendants aboard USA1493 were properly trained and
qualified for the flight; however, contrary to their training,
the two flight attendants located in the rear of the airplame
began to initiate the emergency evacuation after the initial
impact and before the airplane had come to a stop.

Both airplanes were properly maintained and equipped for the
flights.

Air traffic volume and traffic control workload at the Los
Angeles International Airport was moderate at the time of the
accident.

Weather conditions did not contribute to the cause of the
accident,

The ability of the Los Angeles Air Traffic Control tower
personnel to distinguish aircraft on the runways and other
ajrport traffic movement areas, including the accident site,
was complicated by some of the terminal II apron lights which
produced glare.

Operating procedures at the Los Angeles Air Traffic Control
tower did not provide redundancy comparable to the FAA’s
National Operational Position Standards, which require that
flight progress strips, used to monitor the progress of
flights between controller positions, be processed through
the ground control position.

FAA evaluations, as administered by the Air Traffic Service
staff, did not identify that essential redundancy was absent
at the Los Angeles Air Traffic Control tower. This lack of
redundancy contributed to and compounded errors by the local
controlier.

The local controller forgot that she had placed SKW5569 into
position for takeoff on runway 24 left at the intersection of
taxiway 45 because of her preoccupation with another airplane.

The Tocal controller’s incorrect perception of the traffic
situation went undetected because she had an apparent match
between her view of the traffic situation on the airport and
the flight progress strip at her operating position
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A flight progress strip for WW5072 was earlier misplaced by
the clearance delivery controller. If local procedures had
required that strips be processed through the ground control
position, misplacement would have been detected and corrected.
Because this strip was not presert at the local contreller’s
operating position, she misidentified an airplane and issued a
lTanding clearance that led to the runway collision.

Current communications procedures for pilots and controilers
regarding intersection takeoffs do not require that a specific
point of departure be identified.

The Technical Appraisal Program for air traffic contrsliers is
not being fully utilized because of a lack of understanding by
supervisors and the unavailability of appraisal histories.

The Tlocal controller did not have the Airport Surface
Detection Equipment radar available to assist her; however,
under the circumstances and procedures in effect, it probably
would not have prevented the accident.

Aircraft external lighting systems reguired for certification
are intended primarily for in-flight conspicuity, rather than
for conspicuity on airport surfaces; consequently, the
external lighting of SKW5569 tended to be indistinguishabie
from the runway 1lights when viewed from the cockpit of
USA1493.

The postmortem presence of phenobarbitai in the captain of
USA1493 and over-the-counter medications in the first officer
of SKW5569 did not coniribute to the accideni. However, it
indicates a less than complete appreciation of the potential
dangers that the unauthorized use of such medications may
pose.

The emergency response of the Los Angeles Department of
Airports for this accident was timely and effective.

The exit row briefing provided by USAir increased the
preparedness of passengers for the evacuation; however, the
delay 1in operning the right overwing exit, the partially
blocked exit opening and other reaction to stress caused
delays in the egress of scmie passengers.

The propagation of the fire in the cabin of USA1493 was
accelerated by the release of oxygen from the flightcrew
oxygen system that was damaged in the initial collision
sequence on the rumway. The accelerated fire significantly
reduced the time available for a successful emergency
evacuation.
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20. Many of the deceased passengers on USA1493 were found near the
overwing exit. They did not proceed to another available exit
in the rear of the airplane, perhaps because of smoke and
limited visibility, and were overcome when the cabin fire
intensified.

3.2 Probable Cause

The National Transportation Safety Board determires that the
probable cause of the accident was the failure of the Los Angeles Air Traffic
Facility Management to implement procedures that provided redundancy
comparable to the requirements contained in the National Operational Position
Standards and the failure of the FAA Air Traffic Service to provide adequate
policy direction and oversight to its air traffic control facility managers.
These failures created an environment in the Los Angeles Air Traffic Control
tower that ultimately led to the failure of the local controller 2 (LC2) to
maintain an awareness of the traffic situation, culminating in the
inappropriate clearances and the subsequent collision of the USAir and
Skywest aircraft. Contributing to the cause of the accident was the failure
of the FAA to provide effective quality assurance of the ATC system.
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4. RECOMMENDATIONS

As a result of its investigation of this accident, the National
Transportation Safety Board rakes the following recommendations to the
Federai Aviation Administration:

Modify Air Traffic Control procedures at the los Angeles
international Airport to:

a.) segregate arrivals and departures to specific
runways;

b.)} provide redundancies as intended in the HNational
Operational Position Standards in the control tower.
{Class II, Priority Action}) {A-91-104)

Undertake a thorough ris<-based evaluation of air traffic
control procedures at the Los Angeles International Airport,
evalv.te whether changes are required, and implement necessary
changes. The evaluation should consider at lazast the
following issues:

a.} runway intersection takeoffs;

b.} position-and-hold clearances;

¢.} dispiaced runway thresholds;

d.) hazards associated with runway crossing traffic;
e.) local assist controlier:

f.} Airport Surface Detection Equipment wuse and
maintenance.

{Class II, Priority Action) (A-91-105)

Inciude in the Office of Safety Quality Assurance the
authority and resources to: {1} independently evaluate air
traffic control facility compliance with FAA directives and;
{2} audit facility evaluations performed by the Office of Air
Traffic System Effectiveness to determine that noted
deficiencies are corrected. {Class II, Priority Action)
{A-91-106)

Retain the Nationa® Operational Position Standards as a
separate. independent order and:

a.) direct the FAA’s Human Factors and Air Traffic Service
staffs to perform a combined review of the order to
determine the adequacy of redundancies and incorporate
any resultant recommendations into the Nationai Order;
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b.) expadite the development of Chapters 5 through 10 of the
National Order. (Class II, Priority Action} {A-91-107)

Provide Air Traffic Control Supervisors with formal training
to impreve their understanding of the intent, objectives and
administration of the Technical Appraisal Program. (Class II,
Priority Action) (A-91-108)

Require that interim evaluations of controller performance,
such as those of the Technical Appraisal Program, be retained
for 2 years and utilized in conjunction with other performance
appraisals to track the performance and training needs of air
traffic controllers. (Ciass II, Priority Action) (A-51-109)

Conduct a one-time examination of the airport lighting at all
U.S. tower-controlled airports to eliminate or reduce
restricticas te visibility from the control towser to the
runways and other traffic movement areas. {Class II, Priority
Action} {A-S1-110)

Redefine the airplane certification coverage compliance
standards for anticollision light installations to ensure that
the anticollision light{s) of an aircraft in position on a
runway are ciearly visible te ihe pilot ¢f :cnother aircraft
preparirg to land or taxe off on that runway. (Class II,
Pricrity Action} (A-91-111)

Evaluate and implement, as apprepriate, suitable means for
enhancing the conspicuity of aircraft om airport surfaces
during nigit or perieds of reduced visibility. Include in
this effort, measures such as the displacement of an aircraft
away from the runway csnterline, where applicable, and the use
of conspicuity enhancements, such as high-intensity strobe
lighting and logo lighting by aircrafi on active runways, and
encourage operators of airplanes <¢eortificated prior to
September 1, 1977. to upgrade their airplanes to the present
nigher intensit, standards for anticollision 1light
installations. (Ciass II, Priority Action) (A-81-112)

Direct the general aviation community and the airlines to take
“teps to ensure that pilet training programs, including
rockpit resource management training and flight operations
procedures, place sufficient emphasis on the need for pilots
to maintain vigilance in monitoring air traffic control radio
communication frequencies for potential traffic conflicts with
their aircraft, especially when on active runways and/or when
conducting a final approach to a landing. (Class II. Priority
Action) {4-91-113}
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Incorporate into the Airman’s Information Hanual language that
will alert pilots to the need for vigilance in monitoring air
traffic frequencies for traffic conflict situations which may
affect the safety of their flight. {Class II, Priority
Action) (A-91-114)

Develop for inclusion in the Airman’s Information Manual and
the Air Traffic Control Handbook, (7110.65F) specific
phraseology to be wused by pilots when requesting an
intersection departure and specific phraseology to he used by
controllers when issuing a position-and-hold clearance for an
intersection departure. (Class 11, Priority A-tion)
{A-91-115)

Prohibit the use, after a specified date, of cabin materiais
in all transport category airplanes that do not comply with
the improved fire safety standards contained in 14 CFR 25.853.
{€lass II, Priority Action) (A-91-118)

Direct the Emergency Evacuztion Subcommittee of the Aviation
Rultemaking Advisory Commiiiee to examine flight attendant
emergency procedures regarding the "2nd choice" exit
assignments to ensure that such assignments provide for use cf
the nearest appropriate exit point. {Class II, Priority
Action) (A-91-117)

Issue an Air Carrier Operations Bulletin direcling Principal
Operations Inspectors to emphasize that during a c¢rash
sequence fiight attendants must remain properly restrained and
seated in their crew seats until the airplane has come to a
complzte stop. (Class II, Priority Actiun) (A-91-118)

Establish a comprehensive educational program to alert pilots
to the potential adverse effects on flightcrew performance
that may arise from the misuse of prescribed and over-the-
sounter medication. {Class iI, Priority Action) {A-91-119)

Conduct ~ directed safety investigation of the Sunstrand Modei
AV-557 CVR ;2 determine the neczssary modifications to ensure
that the switching mechanism in the unit is able to withstand
recording tape anomalies and variations in tape opacity that
can be expected to appear during the normal service life of
the tare. (Class II, Priority Acticon} (A-91-120)

Disseminate information regarding the circumstances of this
accident and the findings of the Safety Board’s investigation
to the pilot community through operations bulletins and safety
seminars, such as the "Wings Pitot Proficiency Program.”
(Class II, Priority Action) A-891-121)
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Also as a result of this accident, the National Transportation

Safety Board reiterates the following recommendations to the Federal
Aviation Administration:

A-8C-124

Require 14 CFR Part 121 operators to develop and use Cockpit
Resource Management programs in their training methodology by
a specified date. (Class II, Priority Action)

A-90-135

Require that scheduled 14 {FR Part 135 operators develop and
use Cockpit Resource Maragement programs in their training
methodology by a specified date. (Class II, Priority Action)

BY THE NATIONAL TRANSPORTATION SAFETY BOARD

/s/ Jdames L. ¥olstad
Chairman

/s/ Susan Coughlin
Vice Chairman

/s/ John K. Lauber
Member

/s/ Christopher A. Hart
Member

/s/ John Hammerschmidt
Member

Gctober 22, 1891
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5. APPENDIXES
APPENBIX A
INVESTIGATION AND HEARING
1. Investigation )

The Washington Headguarters of the Natiorzl Transportation Safety
Board was notified of a runway collision accident involving USAir flight 1493
and Skywest flight 5569 at Los Angeles International Airport by the FAA
Command Center within minutes of its occurrence. Staff members from the NTSB
Southwest Region Office {LAX) were on-scene within one hour. A full
investigation team departed Washingion, D.C., the following morning at 0400
in order to arrive in Los Angeles at first dayl.ght. The team consisted of
the following investigative group leaders: Operations, Human Performance,
Air Traffic Control, Powerplants, Systems, Structures, Aircraft Performance,
and Survival Factors. Specialists’ reports were aiso prepared to summarize
CVR and FDR information.

Parties to the field investigation were the FAA, USAir, Skywest
Airlines, Boeing Commercial Airplanes, Fairchild Aircraft <Corporatiocn,
General Electric Aircraft Engines, the Air Line Pilgis Association. 1tk
International Association of Machinists, the Association 2f Flight
Attendants, the National Air Traffic Contruiler’s Associatics and the City of
Los Angeles Department of Airports.

2. Punlic Hgaring

A 3 1/2 day public hearing -as held in Los Angeles beginning on
May 6, 1997. rarties represented at th. hearing were the FAA, USAir, Skywest
Airlines, Boeing Commercial Airplanes, Fairchild Aircraft Corporation, the
Air Line Pilots Association, the Associztion of Flight Attendants, and the
National Air Traffic Controllers Association.
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APPENDIX B
PERSONNEL INFORMATION
USAir Crewmembers
Captain Colin F. Shaw

Captain Shaw, age 48, held Airline Transport Pilot Certificate
No. 001678605 and was type rated in fixed wing BA-111 and B-737 2ircraft. He
possessed a current FAA Class I Medical Certificate issued irn October 1990
with the Timitation that the holder must wear corrective lenses. There were
no waivers affixed to his medical certification. He was hired by Mohawk
Rirline, a forerunner of USAir, in August 1968 and had remained employed by
the airline for the past 22 years. Captain Shaw accumulated approximately
16,300 hours of total flight time, of which 4,300 hours were in the B-737
aircraft. He upgraded tc captain in the B-737 in September 1985. His Tast
proficiency check in the B-737 was accomplished in January 1991. Captain
Shaw accrued approximately 43 hours and 83 hours, respectively, of combined
flight and duty time during the 30-day and 60-day period preceding the
accident. FAA records do not show Captain Shaw having any previous
accidents, incidents, or violations.

First Officer David T. Kelly

First Officer Kelly, age 32, is the nolder of Airline Transport
Pilot Certificate No. 217726609 with type ratings in the Lear Jet and L-382.
His FAA Class I Medical Certificate, issued in April 1890, contained no
limitations or waivers, He was hired by USAir in October 1988. First
Officer Kelly has approximately 4,316 hours of flight time, of which 982
hours are in the B-737 aircraft. His most recent simulator/proficiency check
was accomplished in December 1990. First Officer Kelly accrued approximately
61 hours and 101 hours, respectively, of combined flight and duty time during
the 30 day and 60 day period preceding the accident. FAA records do not show
First Officer Kelly having any previous accidents, incidents, or violations.

Lead Flight Attendant Deanne Bethea

Lead Fiight Attendant Deanne Bethea was empioyed by USAir Inc., on
January 6, 1989. Her most recent recurrent emergency procedures training was
performed in August 1990.

Flight Attendant *B," Patricia Hodges
Flight Attendant Patricia Hodges was employed by USAir Inc., on

August 11, 198%. Her most recent recurrent emergency procedures training was
performed in August, 1990.
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Flight Attendant *C,* William Ibarra

Flight Attendant William Ibarra was employed by USAir Inc., on
January 6§, 1988. His most recent recurrent emergency procedures training was
performed in June, 1990.

Flight Attendant *D,* Vance Spurgeon

Flight Attendant Vance Spurgeon was employed by USAir Inc., on
August 11, 1989. His most recent recurrent emergency procedures training
was performed in August, 1990.

Skywest Airlines Flightcrew
Captain Andrew J. Lucas

Captain Lucas, age 32, was the holder of Airline Transport bkilot
Certificate No. 002311520 with a type rating in the SA-227. He also held a
current FAA (lass I Medical Certificate issued in November 1990 with no
limitations or waivers noted. He was hired by Skywest Airlines in May 1985
and had remained employed by the airline for the past 5 years. Captain Lucas
accumuiated approximately 8,808 hours of total fiight time, of which
2,107 hours (all pilot-in-command) were in the SA-227 aircraft. He completed
initial upgrade training in the SA-227 in May 1986. The latest recurrent
pilot testing and instrument proficiency checks required by 14 CFR Part 293
and 297 were completed by him in December 1990. Captain Lucas accrued
approximately 89 hours and 137 hours, respectively, of combined flight and
duty time during the 30-day and 60-day period preceding the accident. FAA
records do not show Captain Lucas having any previous accidents, incidents,
or violations.

First Officer Frank C. Prentice

First Officer Prentice, age 45, was the holder of Airline Transport
Pilot Certificate No. 545666095. He also held a FAA Class I Mecical
Certificate issued in February 1990 with the limitation that the nolder must
wear lenses that correct for distant vision and possess glasses that correct
for near vision while exercising the privileges of his airman certificate.
There were no waivers affixed to his medical certification. He was hired by
Skywast Airlines in July 1989. First Officer Prentice accumulated
approximately 8,000 hours of total flight time, of which 1,363 hours (all
second-in-command) were in the SA-227. His most recent proficiency flight
check was completed in July 1990, First QOfficer Prentice accrued
approximately 87 hours and 177 hours, respectively, of combined flight and
duty time during the 30-day and 60-day period preceding the accident. FAA
records do not show First Officer Prentice having previous accidents,
incidents, or violations.
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Los Angeles ATC Tower Personnel
Local Controiler 2 (LC2} Robin Wascher

Ms. Wascher was the local controlier 2 at the time of the accident.
She heid FAA CT0 certificate number 549925086 dated February 3, 1977, and a
Temporary Airman Certificate with an endorsement for LAX ATCT dated
December 2, 1980. She also held an FAA/National Weather Service Tower
Visibility Observatijons Certificate dissued on August 8, 1986. Her most
recent prior medical examination occurred on Cctober 19, 1893. She was
required to wear corvective ienses.

Prior to being hired by the FAA, Ms. Wascher was an ATC specialist
with the U.S. Air Force from 1975 to July 27, 1877. Ms. Wascher was emplioyed
by the FAA as an ATC specialist on March 28, 1682. Her first assignment was
at the Gulfport, Mississippi, ATCY, a Level III facitity. She transferred to
Graenville, Mississippi, or April 4, 1984, and to Aspen, Colorado, on June 6,
1986. Greenville was a Level I and Aspen was a Level II ATC facility at the
times Ms. Wascher was employed at those facilities. On September 18, 1989,
Ms. Wascher transferred to LAX ATCT, where she became a full performance-
level {FPL} controller on December 12, 1990.

Area Supervisor (AS), Francita Vandiver

Ms. Vandiver was the AS at the time of the accident. She held FAA
Control Tower Operator certificate number 512627564, issued June 26, 1976.
She also held an FAA Temporary Airman Certificate with an endorsement for LAX
Tower, dated May 25, 1988, and an FAA/National Weather Service Tower
Yisibility Observation Certificate issued July 28, 1988. Her last medical
examinaticn was performed on October 22, 1990, with no limitations or waivers
noted.

Ms. Vandiver was first employed by the FAA on November 8, 1982.
Prior to her employment by the FAA she was an ATC specialist with the U.S.
Navy for approximateiy 6 years.
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APPENDIX C

EXTRACT FROM COCKPIT VOICE RECORDER TRANSCRIPT

oy wae pueem plos o gut

b sl Qha] by ULP JUEYW dal2 LV ag
1Ny oMy Aemung ay ) Jd
Syvo wdde sapabue soy gy P

TOppesad
Y} LU U0 40} M3AD|Q JO N0 TRY[ BLR

T3 LE0Y §,)04) ULy Anop Kjuam}

ioulu Janoj Ajuamy
ye pue K1)} podpuny oM} Egpl esn xe

“Aep poob 4auiy jutod dnoj oMy auy
yoroadde 300y 04AZ ALY OMY CHL ESH

INTINGD

HILIR
F LT

HdYXY )
{5

Loy
veisel
ddVAY1
IRV

1 -00Y
s0i1sll

YiNIXYY
1971588

12HN0S
¥ MIL

SNOTIVIINNENGD ONAOHD HIV

R

JAdypong ay Jdesaajul SATS Al baym ol oM o aay WY
I AR |

-saabue so,  ul
purpuey a0 uorjesedaad uy uawaijuabd pue saipe) £-yd
LR T A
IN3INGD 338008
T WL

11d320)- VHINE




86

"gobl ESH }jA| N0 OMY |BNSEA PAAEDD
ye pue oaoqe 40 j4bio je Avuap 30

puesnoy) yba
JA0OGE 40 B Aeudp $SO4D 'EGYT vSh 18t
anoy oM} (yoroudde jensia pasea|a)

"ALIRMALIJR £6bL ESH

Lubis
Uy 40date 2y) aaey nok op g6l esn

1Hi140)

SNOTLVIINNMWUD GNDOYD-HIV

1-00
1176541

HdViv'l
90:65L1

1-004
yoi6aLl

dayxvl
00:6541

1300$
% Wil

133 AN0J OMY A0} (ENSIA O Padea|d Wy

T06SL1
“Jybiage 1-WY)
8216641
“{oat} juiod) PR\
92:65L1
[1s0uuoasip jo|idojre ue jo ey} 03 Ae|jWis punos) WY3
91:6541
‘k o LWV
02:85.1
‘(4ayhne|
30 PUNOS] « o » Duipeay Jubra wanl 4 2-HvD
$0:85¢41
'4ay e buimoys 2-WY¥D
§51 1641
IN11NGD 14N0S
¥ IMIL

11d%07-VdiNE




87

*nOK - xuey)

“cHEl TSN 1324402 5, RN}

T1491 4n0j 0N} y¢ 0) S E6YI
RSN A0} [EASIA YL Waljuod 3sal ye

INJLNDD

SNOTIVOEROSMOD UNNGUD YIV

v« oaoy;

P jebia} 4 oa s o« a SALITBON TU U VU U YO 7 W

20081

(urged 343} o ¢ 99 paiw j, uop nok a0y i WYl

12-0081

R < HWED

§1:-6081

*3uby J4Pu0d Ljud A & » i HVD

11:0081

vee [Pa3ds adey moys - surbog 3, vordas odel} wae

UACY JJA1E GPNIIILE uE JO JEYY O] AB{Lugs punos} WYd

£0:0081
1008
*0:Q081
BduXyl
20:0091
1-004
£5°65¢1

TRy} watjued 4,1l 1-Wyd

6¥-65L!

i1394402 2-W¥)

1 N T

Tl L-WY)

'4 B TR

1DWXS INTINGD 13800S

% Wil ¥ Ml

1100 VIR




&8

"£6bl
psn Jane) ybnoayy ajipadxe [, 1 40

CapLs yinos
ayy} uo pueq 0} nok asoge ssed aLjjeay
ag | im day) "pLnom nok i featyoead
se YoM Se puesnoyy Anoj ybinoayy
Jua3sap nok ye ajipadya gepl esn

INIENOD

SNOT LV ENWNGD ONDOYY -1V

iYL
SN0} JO IR0 DAL O0M 4

Tyead

¢ s Jubts uy opts 3381 9y jub no&

1-0ud
80-2081
LEL
16: 2081

[otpea 3y}

wody burjeuibiao £pgrssod dosq patLjuapiun}

[Bul3stym jo punos]

LUAOY J4OLE GPAJLILE UE SO JRHY 0} 4¥LLIWLS punos j

‘umop (w3, 0B nok)

12400S INIINGD
T Mt

£ WVD
10-£01!
WY
00:£081
& wyd
15:208i

1-WV3
8y 2081

HY)
§e£-1081
W)
S1-1081

WVJ
00108t

L-Wyd
85:0081

JUN0S
¥ Wl

LINI0D -VHINE




89

‘g2 esh ob
O} poavs|d A1)} OM] PUBSHOYY OM) 3O E2VSN
$2: 081

1}30-04€} A0§ PAAEI|D

133l 4ne) DAY Aemund Xis 1R 0437

OAL) O] PULM PUBSDOY] O] ULRIUjRW
0497 aAly oM} bujpeay A1) gz wsn HHLAVY
LLTE0BE

“Jybyu poob aupu 8auyy 34141 [-00Y
01:£081

4By

puoh ‘uowod 3B 4OUlU Jujod Bdayy

Juay} Ue Jomol sajabue so| jovU0)
*dioy anok 4oy syueyy €6kl BSR  HdVAV
50:€08]

INJINGD 16008
% 3ull

SNOT LYIINIHMOD GNADYD- 11V

[papuoxo Buray aeob buppue| Jo jeyy 0} Avjjws punos j
Pip 1 sk
*5Eoq daayy ayy aseb nok jubraqe

*umop Jrab

{obessow)

INIINGD

WV
€2 2081

2-Wv
e-eoai

[-Wyd
12:€081

2 WVl
02-t081

¢l
£0:¢08t

&-HYD
20:-£001

308
¥ WL

114%303-VUHINY




S0

*Y3a| AN
oM} TA0US ploy pue 01 dn {XBY H9G MYS

“(jued siyy) wody
ob €3 @NY| P,oM 0ALG ARAD} 1R BIG MYS

‘nok jueyl
T}Xau 3d,nok
TaApIRWAL R X}S AJ40) OM])

oy Koy
jo g Lutproy {{11s oL T9ve .

INJINOD

HHRIXVY
1p:tuBl

695H4S
{28081

942w
9g:£081

LLIRAE !
SEIE081

9kin
fernnl

UMLAV Y
oerean!

1N0S
B L

SNOT LVITNMAH0D UNNOBY - YLV

Trumop  231-WY)
£ £081

ipoyuayd 4eeb 1-Wy2

2bie0sl

Ty LA PRI
6£: €081

C(ButAty © aog) Bupyaom {|11S sayeaq pauds 1-WYD

qI0g (BI04 'SHORUTIUED DAB SAYIILAS 4@

IN1IKGD

LE: €081

Py
15 ye 3o T-Hed
62°¢£09.

1S
2 i

ELA00-\EN)




81

C130-0qE] A0 PAARSLD X1S
|¢ DAuZ UROj DM} PUESROY] OM} uje}uiew
tpg0Z uaAas omy buypeay jybia uany pue
joLpesed ybia anoj oMy Kemund 3)éy
An0j oMl Aemund SSOADR [ XRY Gp2MYS

~duanbas u) ApRad 52/ »

CA04S ploy 4obod

ENTENDD

HALXV
95:£081

LTAXY
v €081

695MXS
byiE08l
134N0S
% ML

SHOLIVAINMIBIOD ONNOUD- IV

[uotienyae aaady deyy 4o Jey) 0F JBLELS punosj

fuoryenyoe aaagp deyy ¥ 4o Jeyy 0} JAeluts punos]

s SdRLY

[uotenioe doad| deij © J0 jeyj 07 Je|Luls punos}
-auo {,uiob) sdeyy

ybrage

*uddab @aayyt

INTINOD

1Tax

Wvd
20:1081

2 W)
00 v081

Wyl
6ol

[-WVD
25:£081

WVD
6 €08l

WD
Bh- 081

AN
Sp:£081

I-WV3
vy £081

1n0S
¥ WLl

W I-VUiNI




92

“biu poob

‘Mou
valtpavidufe sa{ubue SO JIRIU0I gL ESh

TAvmund

WiEy FJ0 BoyM uALy X1s juiod punoab
PIVIH0Y Clpap Ao} 0M) AeMUDK SSOA3€
g} 900G (Shuim) “Ja04s ploy 3s oy

iwe ew
oM} Gaud Sut outdipeyd oy Jeyy st

“Kep penb

“KeMund gy} Jj0 uays oAt} Xis juyod
puneab 1B JUU3 T }Jd| ARGy M) AeMund
SHUAB [X¥) XIS puesnoy) aApj (sbutm)

TOALTRWA R

“jubra ano) oM Avmuhd

TR paiba)d Xiy Kjaoy
GMopueshoyy o) vy (Ajudaas) omy e

INJINGD

Vs
Ye-voal

LT TRATR
Ot - v06l

HMEXV Y
6l:v081

201HIHd
11:y081

UMEXV
114081

IPIMAS
0l:v081

UMLIXYS
40 y0BI
TPV
50° v 081

1%00s
% Mt

SHO LIV TNIREE UKNOUD WiV

{su01yenyoe widy 432y1qeas

0} Aeruy yaeoadde yonoayy sy I snonugues} WYY
211081

INIINOD ninos

% L

L0 Vi




g3

4o

CAGUL | G jol Ay} MOEL0) (| N0A

TG LRSS YA0YS ploy o} dn

ThjUp 40} OMY J40YS
proy pur oy dn jael Jobod glrems

"o ehbus uy Apedd GZIEMS AaMO])

*49M0] 900G Shuim

"6IGMAS
pLoy pue wot)isod 1491 4noj My q0

"Platy umop
Bulss043 DLf A} §)3] 40y OM} Aemuhd
ploy pue uopypsod up pXE} GGG

“aumu} Ye punvab ggpg sbutm

W o(po episur} geyl ¥sn

INTLINGD

SZLUMS
805081

UMLAV Y
50-5041

SCLVAS
505081
HMLAV
20:5081

SCLVAS
00:5081

LLIRAR
¢h - ¥081

BHIMAS
6% 408(

KLYV
vb 1081

UHIKY
geivosl

[ -0
G- vogl

FIN0S
¥ IWil

SHOTLVILNGSID GHNOHS 1TV

CJuBlep J | usdal Apaup WV

EN1ENUD

60:5081

1niads
LRI

LT4RI0D -V INL




94

pybiu poob Caanjaedop sajabue $0|
1P UL ‘0402 UBADS OMY Buipeay op2

RILl
huy OM} opis J4d| Y)Y 40) L6F[ BSN

*3ybiu poob

“AeMund 9y} §30 udym Ay} Xis jwyed
punuab 10eu0d *1j3| ANGS OM] AEMUNA
ss0ade §Xe} glg @duepuns ‘wajqoxd ou

-aztbojode
am ‘nok 50| om jybnoyy am L440S

‘UoYsed Ul pLoy LM L4R4T
‘Kemund Sy} JJ0 UAYM BAL} XiS Juiod
punadb 12eju0d T38| 4nop 0N} Aemund
350428 §Xe} ‘nok 3soy | ubnoyy | *yo

-{MOU SDjLRA Paydyims 8Mm) yeak

full yjLs yoeq nok 9004

“[4umoy
0} uoLSspwsued} afqibygloiujun]

INIINOD

UMLAV
££:5081

1-004
62:5081

HRLIXVT
£2:5081

2005
1$° 5081

UMLXV
41-5081

9605
$1:6081

LIS
21:5081

9005+
60:5081
15Un0S
§ Wil

SNOTLVIIRAKEND (NAOUD- HIV

‘supeda OURIED|D buipuey ‘sdeiy ‘aeob ‘yybrage W)
(19081

LN3LNOD NS

I BE

[REFRLERDHI




95

“pyba
Ao OM) Avmubg pue] 03 podraid tiybla
Vo 0432 Q04 OM) SPULM goglesn

“sajiw oAty ubra ayy 03 g6He
TEhHYL dpd dbuy UMY pue] 04 padesyd

Y 130] 4roj oM} AeMuna
puvg 0 poskad gopl ESD Cnekyuey)

A\
!

hY
T1A0YS buppioy a4, BM fuR Rw Sak

N
\

N §3204403 jRY}
st ‘404s buppjoy ar nok ays sok

"prant ob gziems

TAGMOY GZ{PMS

{aong
wodj ueissiwsuray aiqybiy|ejuiun]

* Jybiu pouh 9¢

IN11NOD

URLIXY
00:9081

B858E~
85-508§

{-0ou
56:6081
HMLXYY
15:5081
SCIVAS
05-5081
BMLXV
8¥: 6001

S2LIUNS
14:5081

MLV
vo- G081

89829
6E£:5081

S5b2a
£e-5081

334008
L

SHOTIVIINMGI0D ONRDED-YIV

" 100} puesnoyj v jo ine 1 WV2
19:508(

1N11N02 WS

4
3
10075 -Yaing




86

‘30 ELIR AT
12:908t

‘yibual (In) 1R d4,0M  Z7OGMINM
06149081

igybuag 1Ly
10 UuAlS A40) JE N0A 348 ‘2005 Shuym HMLAV ]

81:9031

"AIRWAYJJR  JLOSMONA

619081
$2006 sbuie UKLV
£1:9081
i0-aE)
AUy Apead S} 2L0G 5OM shuym Jomoy ¢ LOGHINM
g0:9081

‘puef U} JAeS|D  GSBLVSN
$0:909!

INJINGD Fun0s
¥ dulk

SNOLLVITNMAH0D UNDOYD - UEV

C(uo) sybyy WY
619081

{¥31(2 jo punos) WVD
91:9081

CIARS SL NULS ‘datomy snid
t L

bhy }evj poapuny oalj enoe Butwod a4,n0k ‘yyye [-WyD
60:9081

‘y POOD |us SHOOL 2- 1Y)

10:5081

LNAINOD IUNOS

ARV

1143000 Vi it




97

“)jui 410} 0M} PLOY pue uoyILs0d G2/ SELVNS
8515081

14| 4hoy omy Kemund
pioy pue uoiipsod 07 up {xe} GILEMS YRV
5519081

“Jybyd
ANG) OM} 40§ {ENSLA B UO NOK Y}iM
£12G 15om sDuym Jamoy sagabue soi  2TZGHONM

9%:908(

ra04yy K341) XiS A1405  2LOSMUNM
££:9081

‘ymenbs anek Aes 270§ sbuim UM1XV
0£:9081

-pa0ys Buiploy ‘aaboa  2ZOSMONM

£2:9081
CJA0YS PLOY  YHEXY)
9219081

INILNOD 324n0S
L

SNOTLVOINMBI0S ORNOYD-HIV

f1oeduy jo punos] WY)

65-9081

(y4ewdd ajqibiglatutun] iWvd

INJLNGD

[59081

xr i -WVD

71908l

ks~

Y RInoS
¥ Wl

1 1d%200- V]




11,
12,
13.
YN
15.
1s.
i7.
18.
ig.
2.
21.
22.
23,
24.
25.
26.
27.

28.
29.

30.
31.
32.

18,03,00,
18,03.01,
18,903,02,
18,03,03,
i8,03,05,

18,03,10,
i8,03,20,
18,03,21,
18,03,23,
18,03,23,
18,03,2%,
18,03,37,
18,03,37,
18,03,39,
18,03, 41,
18,03,42,
18,08,43,
16,03, 44,
18,03,44,
18,03,45,
18,03,48,
18,03, 4%,
18,53,52,
18,03,59,
18,64,00,
18,04,02,
18,06,12,

i8,04,35,
i8,04,44,

18,04,459,
18,053,089,
18,05,11,
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APPENDIX D

CVR/ATC RECORDED DATA CORRELATION

PERTINENT CVR TIMELINE TRANSMISSIDNS, 1B03:00 - 1805:20

LAXTWR

SKw5€9
caM-2
camM-1

* we're out of four...

right.

(message)

-

usa 1493 thanks for your help. Contact lcos angelies towe:
one three Lhree peoint niner at romen. yood night.
thirty three nine good night.

gear down.

alright you gave the three bells.

yes I did,

[sound similar teo that of landing gzar being extended]
ok ah start switches are continuous, recall both checked.
skw 558 at forty five we’'d like t0 go from {this point:.
speed brakes still working {for a2 living:.

alright.

skw 565 taxi up to and hoid short twe four lef:z.

gear checked?

down. .

roger holé short.

..three green.

alright.

flaps {gein’) one.

Iscund similar to that of a £flap lever actuation:!

* flaps *.

{sound similar to that of a £lap lever actuationi
five.

[sound similar te that of flap lever actuation]
[continucus clicks through approach similar to
stabilizer trim actuations]

usa 1493 {inside of) Romen.

skwH€9 taxi in position and hold runway two fcur lef:
traffic crossing cown field.

ck two four left position and hold skw369.

thirty green light detent.

alright. gear, flaps, landing clearance remains.
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18,904,444,

iB.04,49,
18,095,809,
i8,05.12,
ig.05,2s8,
18,083,410,

18,638,352,

1B,D%,583,
18,058,857,
18,208,858,

18,086,158,
18,106,189,
18,08,32,
18,205,537,

e me =
IELTH,.2%,
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PERTINENT CYR TIMELINE TRANSMISSIONS, 1804:40 - 1807:00

LAXTWR

SEWSE9
CaN~2
CaM—-1
RDO-1
TAM-1

skwS69 taxi in position and hold runway two four left

traffic crossing down field.

ok two four ieft position and hold skw5s9,
thirty green light detent,

alzight. gear, flaps, landing c¢learance remasins.
usa 1493 for the left side two four left,

out ¢f a thousand feet =,

thank-you. usa 14953 cleared to land runway two
four lef:,

cleared to land two four lef: 1453,

* jocks real good *.,

akhh, ysu're coming outta five hundred feet bug pi

twelve, sink is seven.
Isocund of click)]
lights lonmi.

* -

Ty i RN 41
iuninte_.ligible remack]
H - = *
iscund of Izpaci:
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APPENDIX E
ASDE EQUIPMENT OUTAGES

Information regarding LAX ASDE equipment outages was obtained from
a review of AF Facility Maintenance Logs, FAA Form 6030-1, for the period
between February 1, 1989, and February 8, 1991.

The acronym OTS denotes that a particular niece of equipment is out
of service. The acronym RTS denotes that the equipment has returned to
service,

DATE TIMES QUTAGE
02-05-89 2110-2115, Ch B OTS
02-07-89 0830-0945, OTS
02-20-89 13850-1958, Ch B OTS
03-05-89 0800~ 0TS
03-06~89 -1815 RTS
03-24-89 1925-1930, Ch B OTS
193C0-2005, North ASDE out of alignment

04-11-89 1730~ Ch B 0TS

04-12-89 ~1500, Ch B RTS

04-26-89 1950-2005, Cch 3 OTS

05-03-89 1350~ 0TS, Antenna gearbox failure
05-10-89 ~1341, RTS

05-13-89 201&-2045, OTs

05~-14-89 0200-1830, OTS TWR CAB Control Panel
05-16-89 0800-0918, ¢Ch B OTS

05-22-89 2000-2130, OTs

05-25-89 0900-1040. Ch A OTS

05-30-89 2010- Ch A OTs
05-31-89 -1340 Ch A R7TS
06-02-89 102F-2205, Ch A OTS
06-11-89 2050- OTS
06-12-89 -2135, RTS
06-13-8% 0722- OTS
06-22-89 -1548, RTS
06-27-89 1338-1455, oTs
07-09-89 0235« OTs
07-10-89 ~2025, RTS
07-23-89 1530- Ch B 07§
07-24~-85 -2130, Ch B RTS

07-25-89 2122-2207, OTS
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DATE TIMES QUTAGE

02-05-89 2110-2115, Ch B OTS
02-07-89 0830-0945, OTS
02-20-89 1950-1958, Ch B OTS
03-05-89 0900~ oTs
03-06-89 -1815 RTS
03-24-89 1925-1930, Ch B OTS
1930-2005, North ASDE out of alignment
04~-11-89 1730~ Ch B OTS
04-12-88 -1500, Ch B RTS
04-26-89 1950-2005, Ch B OTS
05-03-89 1350- OTS, Antenna gearbox failure
05-10~89 ~-1341, RTS
05-13-89 2018-2045, OTS
05-14-89 0200-1630, OTS TWR CAB8 Control Panel
05-16-89 0800-0918, Ch B OTS
05-22-89 2000-2130, OTS
05-25-83 0900-1040, Ch A OTS
05-30-89 2010~ Ch A OTS
05-31-89 -1340 Ch A RTS
06-02-89 1025-2205, Ch A OTS
06-11-89 2050~ 0TS
06-12-89 -2135, RTS
06-13-89 0722~ . 0TS
06-22-89 -1548, RTS
06-27-89 1338-1455, OTS
07-09-89 0235- OTS
07-10~-89 -2025, RTS
07-23-89 1530~ Ch B 0TS
07-24-89 -2130, Ch B RTS
07-25-89 2122-2207, OTS




0g-15~89
08-16-89
08-17-89
09-10-89
10-23-89
11-26-89
12-03-8%

12-10-89
12-28-89
0i-03-90
01-04-90
01-11-90
01-26-90
01-30-90
01-31-90
02-01-9¢C
02--03-9C
02-06-9¢C
02-12-90C
02-14-90
02-15-9C
02-19-9¢C

02-24-90
02-25-90
12-26-~-90
03-01-90
03-05-90
03-06-90
03-18-9¢
03-19-50
03-21-90
03-23-90

03-24-90

03-30-90
03-31-90

04-01-90
04-02-90
04-21-90
04-23-90

04-28~90
04-29-90

05-01-90
05-22-90
05-24-90

200C-
~1105,
0710-0730,
1945-2010,
2020-2030,
1723-1742,
igoo-2218,
1800~

2050-
-1006,
1921-1630,
-0830,
0850~
-0900,
0640-1255,
1045~
-0841,
1210~
-0725,
0540-0600,
2143-
-0811,
1845-1850,
2100-2154,
1960-
-1406,
1145-1222,
1345-
-1110,
1300-1333,
1800~
-0125,
1709-1717,
0600-1740,
0200~
-0730,
2120-2156,
1850~
-1230,
1850-
-1100,
2120-2140,
2315-2400,
1530-1545,
1740-1853,
2050-1621,
-0921,
2018-
~1545,
1500-1519,
2020-2050,

164

Ch B OTS

Ch B RTS

OTSs

OTS

Ch B 0TS

Ch B 0TS

oTs (Ch A)

[unable to determine when Ch ® RTS] possible
RTS on, or as late as, 01-02-90 @ 1220.

OTE

RTS

OTS

RTS

OTS

RTS

OoTS

CTS

RTS

ors

RTS

Ch B OTS

0TS

RTS

OTS

orTs

oTSs

RTS

OTS

Ch B OTS

Ch B RTS

0TS
Ch
Ch
Ch
Cch
Ch
Ch
Ch

0TS

RTS

Q0TS

OTS

QTS

RTS

OTsS

Ch OTS

Ch RTS

North Display OTS
North Display RTS
Nerth Display OTS
Ch A OTS

ASDE Control Bex in Cab-stuck button
0TS

0TS

RTS

0TS

RTS

Ch A 0TS

0TS

P pEp MY
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05~25-90 2240-2308, Ch A 0TS
06~-04-90 20i8-2127, Ch B OTS
06-11-90 2030-2050, OTS

06-23-90 2030-2045, Ch B OTS
06-26-90 2050-2116, Ch A OTS
08-11-90 1234-1240, Ch A OTS
08-11-90 1942- Ch A OTs
08-13-90 1751- Ch B OTS, ASDE 0TS
-09350, Ch A RTS
08-20-90 -1400, Ch B RTS
08-21-90 1938-1935, 0TS
09-03-90 1952- oTs
09-04-90 -1740, Ch B RTS
09-10-90 -1125, Ch A RTS

1850-1947, OTS
09-24-90 2045-2115, 0TS
10-05-90 0640-0740, OTS (Map Alignment)

11-05-90 0015~ Ch A OTS
11-2%-590 -1542, Ch A RTS
11-30-9%0 1602- OTS
01-16-91 -1719, RTS

01-18-91 1825-"->(FAA Form 7220-4) ASDE channel A OTS on south
side indicator. Due to this, DEU will not operate
either side (North & South). Channel B ASDE 0TS
on south side, targets too weak toc be useable.

£1-19-91 00Dl1--->{FAA Form 7230~4) ASDE Channel A OTS on south
side indicator, DEU will not operate either gide,
channel B ASDE 0TS on south side, targets too
weak to be useable.

0923—~->(FAA Form 7230-4) Radar (maintenance) reminded of
ASDE problems.
1515--~>{FAA Form 7230-4) ASDE north side RTS, channei A
north side weak but useable.
-1515, Ch A&B/North Display RTS3/Scuth Display OTS.
1630-~->{FAAN Form 7230-4) ASDE OTS, maintenance advised.
$1-20-9]1 000}--->(FAR Form 7230-4) ASDE OTS.

0850~——>(FAA Form 7230-4) ASDE channel A and B RTS.
Display on both scopes remains 0TS,
1443--->(FAn Form 7230-4) Radar technician has worked on
ASDE today, however it remains OTS.
2305--->{(FAA Form 7230-4) ASDE RTS.

01-21-91 1700--->{FAA Form 7230-4) ASDE OTS.
=22.97 0 -==3{FAA FPorm 7230-4) ASDE scuth side OTS.

1255--->{FAA Form 7230-4; ASDE OTE,
1710-—->(FAR Form 7230-4) ASDE north side RTS, both
channels work.

11 pates and times shown underlined indicate informatioen

obtained from LAX ATCT Daily Record of Facility Operations, FAA
Form 7230-4.
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4134--->(FAA Form 7230-4) ASDE north side OTS.
1156--->(FAA Form 7230-4) ASDE north side RTS.
2230~-=>(FAA Form 7230-4) ASDE north side OTS.
01-23-91 000]l--->(FAA Form 7230-4) ASDE OTS.
0050--->(FAA Form 7230-4) ASDE north side RTS.
1135--->(FAA Form 7230-4) ASDE RTS, south side indicator
OTS, maintenance advised.
1750-175%8, oTSs
2230-2400, OTS

-24-G --~>(FAA Form 7230-4) ASDE OTS, unusable because
north ASDE map misalignment and south ASDE is
CTS.
0l-25-91 0001-—->{FAA Form 7230-4) ASDE OT5, radar {maintenance)
aware.
135]--->(FAA Form 7230-4) South ASDE RTS, both channels
RTS.

01-26-91 000}1--->(FAA Form 7230-4) ASDE on north complex OTS.
01-27-91  00Q]l--->(FAA Form 7230-4) ASDE on north complex OTS.
2713--->(FAA Form 7230-4) ASDE OTS.
173Q-~->(FAA Form 7230-4) ASDE south RTS.
i-28-91 001--->(FAA Form 7230-4) ASDE north complex OTS.
0600~-->(FAA Form 7230-4) Losing targets intermittently
ASDE channel B,
1357--->(FAA Form 7230-4) ASDE channel B RTS (south
side}.
01-29-9] 0001--->{FAA Form 7230~4) ASDE north complex OTS. ASDE
B channel 0QOTS.
01-30-61 000l1--->{FAA Form 7230-4) ASDE north complex OTS. ASDE
B channel QTS.
0800~~->(FAA Form 7230-4) ASDE OTS for schedule
maintenance {Change Gearbox).
12310--->(FAA Form 7230~4) Scuth ASHE complex ASDE RTS,
north complex OTS, channel B RTS.
=31-9 --=>{FAA Form 7230-4) ASDE north complex OTS.
0630--->(FAA Form 7230~4) ASDE Ch B OTS.
0757~-->(FAA Form 7230~4) ASDE Ch 3 RTS.

02-01-91 QO0Q]--->(FAA Form 7230-4) ASDE north complex OTS.
2300- Checked operation of ASDE, operation normal.
2320~ AF Radar Technician checked with ATCT ATM

to see if he wanted any assistance from
radar regarding the accident {certification
cf ASDE). ATM replied negative.
£2-02-9] 0001--->(PAA Form 7230-4) ASDE north complex OTS.
i010-1049, Commenced and completed certification of ASDE
after “alking with and at the reguest of the
ATM and the AF Sector Chief.
02-03-91 0001--->{FAA Form 7230~4) ASDE north complex OTS.
1845~ Working on north ASDE display.
~2300, North ASDE display RTS.



02~05-91

02-06-91

02-07-91

~1015,
-1023,

-0235,

-1033,
-1816,
-1852,
~0859,

-1058,
-1235,
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ASDE 0TS/due to antenna gearbox leakinc.
(Replaced gearbox).

It was determined the ASDE antenna

rotation is slower than normal (72 RPM versus
normal 144 RPM).

In reference to 05/1023 esniry, AFS manager,
Western Pacific Region and Headquarters
personne: state that is okay to certify

the ASDE with a slower antenna sp2ed of 73
REM.

ASDE RTS.

Ch B OTS.

Ch B RTS.

Advised by air traffic of map linearity
problem on north ASDE display. After
discussion with tower, they agreed that
display was useable and air traffic would
like to continue using it at this time due
to weather. Display will require downtime
to check.

ASDE OTS. Released for maintenance on tower
displays,

ASDE RTS.
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APPENDIX F
SUMMARY OF MEDICAL HISTCRY OF COLIN F. SHANW

NATIONAL TRANSPORTATION SAYETY BOARD
OFFICE OF AVIATION SAFETY
WASHIRGTOR, DC 20594
APRIL 10, 1991

SUMMARY OF MEDICAL HISTORY CF COLIN F. SHAW, JR./1

Suly, 1984

Captain Shaw reported the use of phencbarkital and
probanthine during the previous six to eight years for peptic
ulcer disease, to his personal physician. Phenobarbital had been
prescribed by another unknown physician for gastrointestinal
problems. Physician's notes state: "The patient does admrit to
drinking 4-5 cans of beer daily."

June, 1985

The personal physician prescribed phencobarbital (unknown
guantity of 15 ng tablets) to Captain Shaw for a condition later
descriked by the physician as "spastic colon™, secondary to 2
feeiing of apprenhension. The physician's notes state: “going to
treining for rew airplane®.

February, 18ES

A prescripticn was issued by the personal physician znd
filled for phenobarbital (40 15 mg tablets) for the same
condition. ({This prescription viai was discovered ir the
Captain's {ligrht bag following the accident.)

August, 1990
A prescrirtion was issued by the personal physician and
ed for phenobarbital (30 15mg tablets} for the sawme

iTien.

0
il
L b

An examinatjon cf Captain Shaw's applications for FAa
medical certifizates froxm 1973 to the date of the accident (24
applications) reveaied that Captain Shavw never reported a
castrointestinal illness or the use ¢f phencharbhital to his
Aviation Medica: Examiner on the applizatiens.

An examination of the records of the medical insurance
carrier under which Captain Shaw was covered revealieud that
Carptain Shaw had submitted no claims for prescription benefits
for phenobarbital prescriptions he had received,

i’ With respect to the use of phenobarbital
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APPENDIX G
FACTUAL SUMMARY OF AIR TRAFFIC CONTROLLER MEDICAL RECORDS

RATTONAL TRANSPORTATION EAFETY BOARD
CFFICE OF AVIATION SAFETY
Waspington, D.C. 20594

April 22, 1991

FAC AL SIMMARY OF ATR TRAFFIC CONTRCEIFR MEDICAI RECORDE

A.  NCCIDENT

LOCATIONS los Angeles Inmtermational Airport
los Angeles, California

DATE/TIME: February 1. 1951, 18{7 PST

ATRCRATTT USAIr FlaghtT 2493, E37-300

OFFRATOR: Tshir, Inc.

ARTEAET: Skywest Flight 5587, Falrshild sa-I1°

OPTRATOR: Sowest Alriines, Inc.

B. REVIERER

Janes w. Damaher, Chief, Cperatiomal Factors and Rumarn Performance
Covision, NISE

[a SRMIARYT

On April 12, 1951 at TAA Headguartess in nimgton, D.CL, the
mdersiogned reviewed FRA medical records of foor ATCs persaommel who were on
2oy In the Comrol tower at 1eos Angeles Imternaticmal Alrport a2t the tine of
the subject accident. The individuals whose rerords wese reviewed, and their
duty positions in the tower at the time of the accident, were as [Dl1Iows:

Francita Vandiver Area Sypervisor (AS)

Sheri Arslanias aramd ool Twe (R
Eiliot Bramm Clearance Delivery One {1}
Fooin Wascher Local Comoel Two {ILZ)

FAA medical records of the above-mentioned Vandiver, Arsianian and Bram:
oomtained ne entries to imdicate amy abncrmal physical, physiological, or
pevchological comditions. All three of these individuals reportedly had
visaal acuity of 20720 uwncorrected — both near and distant vision — o
their most recent aviation medical examinations.

FAA medical records of Robin Wascher contained a copy ¢f her military
medical records covering her service with the T.5. Air Force for the periad
Aoril 12, 1971 to July 27, 1§77. She served initially (until April 1875 as
a dental specialist and thereafier as an 2ir walffic on'xol specialist.
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Her military medical recoyds irdicate that on July 11, 1977, Ms. wWascher
consuitad an Adr Force flight swrgeon ard reported that, as a resuit of her
reaction to the recent death of her paremts in an airplane accident, she was
incaparie of conmtrollang traffic safely. Following this peeting the f£1i
sorgecn recorded a diagnosis of TSituational Reaction, Acrte, Aduit,™ amd
"grooded™ her, thus prauibiting her from performing hes AIC dsjes. The
recerds show that, on July 18, 1977, she consulted with a secord military
rlight sugaon whe recomended: "‘Pﬁdﬁaa-y Torsult.™ Thes an July 26, 1977,
¥s_. Wascher was Sofm in & military mental health clinic by its Chief of
Clindcal Social Work. The record shows that 2 report of the consuilt was
wepared. On the next day, Jaly 27, 1877, she was given a separation
povsical expnination. The examinmation recced indicated she was qualified for
mwcrld wide duty and separation.™ The records also indicated she was given
an Bonorankle Discharge frot the Alr Foree an July 27, 1577. At this time she
had corplatad appmropdmately 17 marths of a sin—vear enlistment.

¥s. Wascher’s FAA medical records ingdicate she entered on duty ith the
FAL on Tezruarw 2B, 1962 as an air waffic oostzol specialist. The FAA’s
subseguert Teceipt ayd Teviaw of her molitary medical records proxpeted its
Cffice of Aviation Medicine o reguest Ms, Wascher to nderys pevchiniogical
and ;svdzia‘::ic evaiuations as a condition of cortinued ex:ploynent.
.-\,nm..m these evalvaticns, pevaioatrist Bart Pakscl, . Of FAR's Cffice
of Aviabios Medicine repertet 'wam'am‘.adaﬁhpr ?. 1983 to the
f:zg:; sagan of Ms. Wascher’s parest FAR crganization that there was "...
noc evidence of sufficient pevchxpe _."nxa;} to come to ay determination that
this applicars wadlsd be pedicallv wnguaalified for awr troffie comTol work. ™

. Washer s FRA pedical recwds contained no firther etries on this
Tatter or other inforwetion Tt indicate ay inmabilzty to meet appliczble FAA
madical stamdartds.  Her medtcal records Indicate that she has worn glasses
sinoe I1%6F o oorTect foT defectlive distant vision., Her jatest aviation
mecicel exauination Imrm andicatad she regures oiftective jenses Iof alstant
wision., Ber orrecsed distant visior was reparted as 2571S.

O AoTil 12, 1997, the TRATF Actiryy Fedemal Al Suvgeor, Jon Jordan,
¥.D. wvas asked by the oxddersigred about the TAAR's oorert policy Iegarding
thelr review of price military madical reecoerds of ATTS applitdons.™ e
indicated that FAA changed its policy aboutl Dwo years aco and ooyt Yeguiring
the review of an sach records poicr o a person’s eplioyhert as an AT
specialist. He sald this poiicy remains in effect at this time.

;@wa. %/544.,54&&2/



111
APPENDIX H
EXTRACT OF FAA ORDER 7220.2A, OPERATIONAL POSITION STANDARDS

(A 7220.2A
A Toraponcaon Operational
ik Position Standards

Sepiember 21, 1989 Preparac By: Air Traftic
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L ek ) T202A

Chapter 1. GENERAL

1-1 PURPOSE

This order estahlishes the procedures that are 10 be psed for operating the positions within Air Traffic {AT)
facilifies. The procedures contained within this order document how the positions are 1 be operated and, in
conjunction with FAA Orders 7110.1C, 711065, and 7210.3, will be the basis for performance evaluation,
training, and certification. All personne! operating positions in AT faciities shall use the Facility-level Oper-
stional Position Standards (OPS) written as ingtruced in this onder. The Air Traffic Manager is responsibie
$or proviading current Facility-level OFS 10 the peracone] operating the positions within the AT facility.

This order corxins National OPS thar spply 10 all facilities and instructions thot shall be used 10 write
the Facility-Jeve! OPS. The inspuctions specify how 1o include in the Natonal OPS those details spplicabic
m:bcopa:anono.ncbmormponnm within an AT facility. In this way, OPS are applicable to positions
differing with respect o local or specific configurations and inlerposition rlations,

The implementation and cortinmed use of the proceduizs contsined in this and other orders will sundardize
the operazion of the positions in AT facilities and provide the user wihth 2 constanz, predictable level of service.

+-1 Note.— I any procadunes i this onder wre found © confho: with the raquiremens of Orders 751010, 730,45, or 72103, the
of tuse odur orders shall ke precedence and the Ak Traffic Marager shall be notified of the confher The Air Teadfic
Masager shal notfy Ax TrafBe's Procedires Division (ATO-300) of the destls of te oomfher

1-2 DISTRIBUTION

This order is disoibuted to 2! Air Traffic facibities. © selecied offices ‘2 Washington Headquaners, Regional
Headquaners, the FAA Technical Center, snd the Aeronsytical Certer, and w0 all Inemational Avistion Field
Offices. Alsc, copies are sent w Genera! Aviation, Air Carrier, and Flight Sundards District Offices and ©
the intarestzd aviation public.

1-3 CANCELLATION
Order 7220.2, Operational Position Sandards, dawed G23/38, with its subsequent changes. is canceled.

1-4 EFFECTIVE DATE

The effecove dale of this order is September 21, 1989, for those faciliies completing implementation of
OPS for the firg tme. For those facilities having already implemerzed OPS, the changes specified in thus
order become effestive on January 11, 1990

1-3 BACKGROUND

QOperatona Positon Sundards have been developed to define the opertion of positions in AT facilities
io encugh detxd tha what is 1o be done 0 operxie the positions is clezr. The use of this order o operats
the posisons will result in the standardizstion of position operation feach person will openate the position in
& similar manner), consigtens paning (2l Dwtucions will each the same procedures), and objective perform-
ance evaluabions (the mandanis wili be defined). Prior procedures used for position operation, training. and
perfommancg evaluation werz not consistent and crused service w0 e user o vary with the 1oTson opemating
the posinon.
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1-6 EXPLANATION OF CHANGES

Some of the requirements for combining the National OPS with Facility-level Details to form Faclity-lewed
OPS have besn relaxed, o order to make it easier for facllities to prine and distribute the OPS maaterigls.
‘The major changes &re &s follows:

& PARAGRAPH 3-8 FORMAT FOR FACILITY-LEVEL OPS. Notc (3-8a Note.—} permits printing the
Facility-level OPS document so that the text of the National OPS appears only on the lefi-hand pages and
the required Facility-level Details appear on the facing, right-band pages.

b. Paragraphs have been repumbered and paragraphs reserved &f the end of each section, in order to permit
addisions 1o the sections, if required either st the facility or national Jevel,

¢ Page numbening has been changed to identify both chapter snd section.

4. The required Facility-level Details include some which may be made sttachmenss to the Facility-level
mmmmﬁcmmWMﬁzumommmasMWymm‘
other required Facitity-level Details.

mmmmmmmmﬂmmm4 m«mmxx
paragraph 45; Chapter 25, paragraph 1; and Chapter 30, paragraph 39 Major changes were made in Chaper
11, paragraph 47, Chapier 14, panagraph 137; snd Chapter 30, paragraphs 43 and 80,

1-7 DEFINITIONS

. Operatiotl Position Standards (OPS) are the uniform methods of position operation which require stand-
ardizaton of instruction, Cerlificaton. performance, &ndf evaluation.

D. OPS Elements are the tasks required 1o operate the pogitions.

€. OPS Funcrions are idemtifiable perts of an Element that describe what is 10 be done.

€. OPS Procedures describe how to do the Functions in an ordered series of steps and are the actions speci-
£ied for accomplishing the Functions.

&. Prerequisite Knowledge is the Enowledge a person requires in order i perform the OFS Procedures.

. National OPS specify the OPS Procedures that shall be uzed © perform the Elements for operating the
positions in all facilines, and they Lsi the Prerequisite Knowledge that applies to &l facilities.
ﬁg].’Facmty-}cvelOPSmDPSpmduuadbyﬁzftmtyfwopua&ng:puﬁmwcmrmpodﬁmhm

Iy.

h. As used in @is handbook and in the OPS:

1 “Shaﬂ"ormacﬁmverbintheimpenﬁvememmsnptwdmismmdm.
2. "Shouid’ means 2 procedure is meommended.

3 "Ma2y" or “‘meed nott' means 8 progedure is optiotal.

4. “'Wil"™ indicates fommrity, not a requimment for application of a procedure.

5. Singular words include the plural and plural words include the singuisr.

For furher defimition of tenmns, consclt the Glossary in FAA Orders 7110.10, 7110.65, 72103, or the Air-
mar"s Information Manual,

18 REQUESTS FOR INFORMATION
Questions pertaining 10 this order should be dirscted © Air Traffic's Procedures Division (ATO-300).

1-8 AUTHORITY TQ CHANGE TH!S ORDER
Changes w0 this onder, must de approved by Air Traffic’s Procedures Division (4T0-300).

1-10 thru 993 RESERVED.
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Chapter 2. OPERATIONAL POSITION STANDARDS

21 POLCY

Operstional Position Sandams {OPS) specify in detall how the tasks assigned © 2 posizion shall be per-
formed in onder 0 comply with reisted FAA orders. For example, the OPS for the Local Control posizion
gpecifics how the specialist shall perfons in order 10 sasure thal e provisions of FAA Onder 7110.65 ere
met Therefore, the OPS for each position are the basis for:

& Declopmental and proficiency oaining.

b. Position centification with accompanying proficiency levels

€. Over-the-shoulder, arnmal, and other performance evaluations.

d. Supervisory actions and support.

2-2 SCOPE

OFS are provided for asks or duties directly relatad 1 position responsibilir'es.
2-3 FACILITY RESPONSIBILITIES

& The Air Traffic Manager shall be responsible for ensuring that the reruirements of this handbook ov
me: in the facility. In the facility dirsctives conveying the faclity-level OPS ©0 the persormel who operue
the positions, the Air Traffic Manager shal] ensure thit all employees are sware that the OPS are dicective,

b. Each supervisor shall be respensible for ensuring that the opertion of sectors or posigons under super-
vision is in accordance with the Facility-leve]l OPS applicable 10 those secton of positions.

€. Training on the Prerequisits Knowiedge included in a Facliity-level OPS shall be completed satsfactosily
before commencement of on-the-job training (OJT) involving that OP3.

1. Evidence during OJT that the mquirements for Prerequisizz Knowledge have not besn met shall reguirc
additional truning on the Prereguisite Knowledge and may result in suspersion of OJT wntil the addivonal
training has been completed satisfactorily.

z&ezhtmnmmuwhd;ed:mmkw?shmmmmummw:a
¥nnwisdoe shall he compieied madsiactorily before contimiing OFT.

2-4 RECOMMENDATIONS FOR CHANGES

Recommendations for chang=; 10 this handbook ghall be prepared and peoceseed in accondance with the fol-
lowing procedure.

& Recommendations for changes © the OPS are 18 be mbmined in writing w0 the approprisiz employee
participation group (EPG).
J.TpeE?GMMWu:mmMOﬁmmnmmWnumMch

eview.

€. The Air Traffic Manager may comtmen: on and then ghall subenit the recommended OFS changes © the
Regioral Procggures Braress for review.

€. The Region may commeni on and then shall submit the recommcded OPS changes © Alr Traffic’s
Procedurss Division (ATP-100) for review.

@. Air Traffic's Procedures Division (ATP-100) shall inform the Air Traffic Manager of the response w
the recomineried OPS changes.

25 GPS ELEMENTS
The Elements of ithe OPS am the tasks raquired 10 operaiz the pesitions.
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& In this handbook, the Elemens thar apply to o} positions in sl facilities are given as section headings
in Chapter 4.

b. Beginning with Chapeer § in this handbook, the National OPS group the Elements according to positions,
dentifying the Elements usually performed at these positions. The Elements are given &5 section headings
in chapters, where each chapter heading is the name of the position.
gm—hmhﬁmmﬂmwhﬂmﬂlmm&nhu—dhﬁmk

28 OPS FUNCTIONS

& The Functions of the OPS sre identifiabie parts of sn Elemers that describe what is to be dooe.

b. In this handbook. the Functions are given as numbered parzgraphs it sections, where each section head-
ing is an Element.
ﬁm—hmmmmmhmluﬁdnﬂ-h““iﬁmh

2.7 OPS PROCEDURES OR PROCEDURAL STEPS

& The OPS Procedures deactibe how to0 do the Functions in an ordered series of meps. These procedunl
#izps are the actions specified for accomplishing the Functions.

B. In this handbook. the OPS Procedures are the detadls given in the numbered paragraphs begirning with
Chaprer 4.

2-To MHote. — The facilities provide aceme of the procaciral seps © Se OPS wed 1© oparxe the sctua! positions in the fwid facilities.
Sec Ohapicr 3.
2-8 PREREQUISITE KNOWLEDGE
Prerequisitz Knowledge is the knowiedge 2 person requires in order to perform the procedura! steps in the
OPS. It is specific for each position, and it consits of knowledge that spplics to ali facilines and thar which
spolies 10 the facility and 1 the specific position.
& In this handbook, the Prerequisite Knowledge is iisted &t the beginning of each chapeer, beginning with
Caper 4.
b. Prerequisite Knowiedpe includes, but is not limited 1o, the following information:
1. Scpanation minima
2. Airspace and uirport layout details.
3. Stip marking.
4. Phraseology for opening and closing intetphone conversations.
5. Phraseology for conducting radic commurtications, including cormect pronunciation of ketiers and mum-
bers.
6. Opcration of the controls on equipment.
7. Aircrall chanacleristics and recognition.
8. Relevan: sections and paragraphs in aaiional, egional, and facility directives and in Legiers of Agres-
ment
9. References given in the OPS Procedures, as specified in 2-8 and 3-8d.
€. Prerequisite Knowledge does not inclde the detasils for performing s single Function; 5: :h details shell
be provided as OPS Procedures consiring of sequential procedural sicps for performing the Fuaction.
2% REFERENCES
& References are aids for remembering sections or paragraphs in this or other directives that describe -
tions critical w0 the safery of flight wherr iiese actions are not applied under normal circumstances at the
sector or position.
b. In this handbook, 2 Reference is given immediately following the procedural gtep to which it applies.
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2-10 NATIONAL OPS

A The Mational OFS are the OPS a5 given in this handbook, beginning with Che ter 4. These National
OPS specify the OPS Procedures that shall be used 1o perform the Eiements for operating the positions i
&l facilities, and they Lst the Prerequisite Knorwviedge that applies to all facilities,

b. The National OPS include requirements for adding the detsils to produce the Facility-leve! OPS for oper-
sting specific positions in the facility.
211 FACILITY-LEVEL OPS

Facility-Jevel OPS are OPS produced by the facility for opersting a particular sector or position in ther facil-
ity. Thess Facility-leve) OPS specify the OPS Procadures thar shall be used @ perform the Elements fur oper-
=§nz=;.~agic:ﬂarse;mrorposidoninurfxﬂity.mmcyﬁnuzhuequisiuxmwhdgeﬂmmaw
that secior or position.

2-12 thru 899 RESERVED.
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Chapter 3. FACILITY-LEVEL OPS

3-1 REQUIRED FACILITY.LEVEL OPS

For each secior or position in the facility that performs sny Element or Punction described in the National-
level OPS, a Facility-level OPS narrative shall be wrinen. This Facility-ievel namative shall include the peoce-
dure/s for cach Elemen: or Function snd a list of the Prerequisite Knowledge for performing the procedura!
sieps. The Facility-level OPS shall also define the vertical and the lateral boundaries of each operational secior.

& If two or more sectors are opcraied &s 2 combined sector, the Facility-level OPS for the sombined sector
shall be the combination of the Facility-level OPS for the individual sectors.

b. If two or more individual positions arc operated a5 & combined position. the Facility-level OPS for the
combined position shall be the combination of the Facility-level OPS for the individual positions.

€. If a position named in the National OPS is opersted as two positions in the facility, each position ghail
have its Facility-level OPS cleasly sating which Elements or Functions in the Natonal OFS ar 10 be per-
formed by which position in the facility For example. if the facility has an Assistarr Local Control position.
the facility shall provide a Facility-level OPS for the Local Control position and a separate Facitity-level OPS
for the Assistant Local Control position. both wogether including all the Elemerns and Functions given in the
National OPS for the Local Control position.

3-2 REQUIRED ELEMENTS AND FUNCTIONS

Any Elernen: or Function in the Nationzl OPS that refers 1 equipment used in the facility or 10 a service
provided by the facility shali be included in the Facility-level OPS,

3-3 DESIGNATION OF ELEMENTS AND FUNCTIONS TO SECTORS OR POSITIONS

4. The OPS Elements in Chapter 4 of this handbook shall be included as the opening Elements in each
Facility-level OPS 10 which they apply. For example, the Elements for Air Traffic Principles and Transfer
of Position Responsibility shall be included as the first two Elements in the OPS for ail of the positions pro-
viding air traffic services, including the firgt-level and second-level supesvisory positions.

b. The OPS Elemenws and Functions for & position named in the National OPS, beginning with Chapter
5 of s handbook, shall be included in the Facility-level CPS for the positions with the saime name in the
facility. unless the layout of the equipment makes this impossible or the Elemen: or Funcuon applies 1o a
service that is never provided by the facility.

1. The Air Traffic Manager thall be responsible for ensuring the rearrangement of the equipment, st the
cariiest ppportunity, w ailow the Elements and Functions in the Facility-lcvel OF3 10 be the sarne as those
in the National OPS for each correspondingly named position.

2. The only OPS Procedures 1o be deleted from the Nations] OPS when producing the Facility-level OPS
shail be thos: given in Elements or Functions that apply 1o services never provided by the facility. In these
cases only, the Element or Function name shall be included in the Facility-level OPS, followed by the abbre-
viztion '*N/A," for “not applicable.”’

3. The only’ OPS procedural steps thal may be deleled mre those steps that are not accomplished & the
facility because the equipment is no! installed. In those cases only, the step number ot lefter shall be incuded.
foiiowed by the ebbreviation N/A for not applicabiz.

€. If an Eiemen: or Function for a given position in the National OPS is performed ar 2 position with a
different name in the facility because of the equipment laysut, then the Element or Function shall be included
in the Facility-level OPS for the differently named position in the facility, excep? as specified in 3349 below.
The Prerequisite Knowiedge applicable to the Elemnent or Function shall be included in the list of Prerequisite
Knowiedge for the differently named position.
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d.Elemensvmmdudetheneedmmakedwswnsforcmuoﬁmg air traffic shall not be assigned w the
Flight Data positions in centers and terminals.

3-4 FACILITY-LEVEL DETAILS REQUIRED

In writing Facility-level OPS, details applicable to the sector or position shall be sdded, as specified, wher-
ever the phrase *'Facility-leve!l Detaiis Required™ appears in the required Elements or Functions.

& The required Facility-level Details are specified following each notation for “‘Facility-level Details Re-
quired.” Alﬁofﬁrdemlsmqmmdwmpicmﬂ:ﬂ:pmdtommcwmmnwmtmgmemmn
shall be included. For example. **Call (facility) via (methody wee (method) as a backup’® requires inserting
the name of each facfity that would be called in the step, the usual methods of communicating with each
facility, and the methods 10 be used when the usual methods are not svailable: the Rep in the Facility-level
OPS would appear as a list simifar w the following:

**Cail Los Angeles TRACON via GP376 voice line; use GP404 line a5 & backup.

**Call Southern Approach, Flight Data position, via GP3401 line; use GP1607 line as a backup.”

b. The procedural steps for the Functions in the Nazional OPS apply © operations with. the usual equipment
operating nonnally. When adding the Facility-lavel Details, instructions shall be included ot what to do when
the zquipment malfunctions. If a backup is available, the altemative equipment or the aiternative method 1o
use when the usual equipmen: malfunctions shall be written out in detail. For example, a backup method shall
be provided for outages of the Flighi Data Emtry and Printout (FDEP) equipment or outages of the interphones,
If no backup is available, this shall be state4.

3-5 OPERATIONAL DETAILS NOT COVERED IN OPS

Some emergency situations and unusaal simations are 0T covered in the National OPS; procedures for some
of the commonly occurming emergencies am included. The Air Traffic Manager may include procedures for
handling some of the other emergency or unusual situations in the Facility-level OPS. The Air Traffic Manager
shali dircct that. for situations not covered in the Facility-level OFS or other directives, the person operating
Uk sector or position shall take whatever actions that person judges appropriate. First priority shail be given
10 the preser-ation of life. The person taking these actions shall inform the Air Traffic Manager at the earfies:
opportunity.

3-6 ADDITIONAL FACILITY-LEVEL DETAILS ALLOWED

Provided thet the National OPS are not modified or deleted, except as specified in 3-302 and 3-3b3, the
Air Traffic Manager may authorize sdditional Elements or Functions, or procedural sieps for existing Func-
tions, for any Facility-level OPS.

8. The Elements on operating equipment in the National OPS specify the minitnum procedwal steps re-
quired for AT services. Additional tasks may be dene by the person operating the position or by mnmmance
personnel. at the opuion of the Air Fraffic Mmagcr If the Air Traffic Manager requires the person
the position 10 perfomm these tasks, then the details for performing these tasks shall be included in the Fac:hty-
fevel OPS a5 additional procedural crenc in aporopriarely named Functions.

b. The Elements in thc National OPS for the positions that are not staff, supervisory, or managerial posi.
tons, but are operational positions in centers, terminals, or Flight Service Sitmions. do not include statstcy!
data-collection tasks (such as the hourly traffic couns) or administrztve duties. Such tasks or duties may be
assigned 1o one O MO Positions at the option of the Air Traffic Manager. If the Air Traffic Manager requires
the person operaling a specified position w0 perform these tasks, then the denils for pecforming these tasks
shali be included as additional procedural sieps in appropriately named Functions in the Facility-level OPS
for the specified position.

3-7 MOD!FiCJ}TiONS TO NATICNAL OFS PROMIBITED

8. Except as specified in 3-3b2. 3-3b3 and 3-3¢, O National OFS shall not be modified when including
the derzils to produce the Facility-level OFS.
3-7a Nots. — In making e tansison to opersting sccording to the requited OPS, operzting methods previoutly wed in the faciliry
stull be changed a3 noeded to conform exastly with the Nations! OPS.

b. Facility-level Derails shall not contradict or negate any of the requir ~ procedural steps given in the Na-
ticnal OPS.
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3-8 FORMAT FOR FACILITY-LEVEL OPS

& The Facility-level OPS shall be exect reproductions of the required Elements, Functions, and procedural
seps in the National OFS, with the required Facility-level Details inserted into the sequences of procedurd!
steps a1 the places indicaied by the notation *“Faciliry-Jeve! Detsils Required.”” A description of what details
o insert follows each nowdon.

383 Note.— Unil further notice. the following method may be usd 1o produce the Facility-leve! OPS 1/ Limited rescurces preciude
prinzing the OPS with the FacTity-Jeve] Dezails inseriad ino the wex: of the Nasional OPS.

1. Place the text of the Nationa! OPS only on the lefi-hand pages of the Facility-level OPS document
{as seen when Jooking #t the open document),

2. Primt only one section of the National OPS on & single page. If s section is longer than one page.
print the succeeding pages as the next kxft-hand pages. If the section is shorter than one page, leave the re-
mainder of the page biank.

3. Place the Facility-ievel Detils 10 san on the right-hand page facing the page in the Nacional OPS
what specifies these details are required (except where the National OPS states thut the details may be made
appendices 1o the document). If a page in the Nasional OPS contains more than o step requiring Vacility-
Jevel Details, place the deiails in the same sequence as calied for in ths National OPS.

b. The required Facility-ievel Details shall be sdded. where so instrycted in the National OPS, guch that
the sequences of procedural steps given in the National OPS are not aitersd by the additions. The requirsd
Facility-leve! Derails shall not be given as attachments 1o the National OPS, unless instmucied ©© do 50 &
the National OFS, nor as references to other documents or handbooks.

€. The required Facility-level Detslls, where added. shall be preceded by the facility’s three lener idertifier,
followed by 2 hyphen, followed by letiers to identify the position. The position identifiers for the towsr cab
pesitiorss, for example, ghwuld be LT for Local Control, GC for Ground Conwrol, CD for Clearance Delivery,
GH for Gate hold, and FD for Flight Data. For centers, the sector identification shouid be used. For the termi-
na} radar posions, AP may be used for Approach and DP for Doparture. If more than one Approach or De-
parmure positian is used, a number or lettzr may be used to designate these positions.

d. If the Air Traffic Manager suthorizes additions to the Facility-level OPS, the additions shall be made
in such a way that the Elsments, Fanctions, and procedural steps required by the Nationa! OPS are not modi-
fied ot deleted, and the required sequences of provedural steps are rol altered,

e. Additions to the Facility-leve! OPS shall be made using the same format s in the National OPS, with
Elements, Functions, and procedura: =eps a5 defined in Chupter 2.

1. The Prerequisite .nowledge required for performing the procedural steps shall be listed at the beginning
of each Facility-level OPS. The Prerequisite Knowledge shall include thar listed in the National OPS and tha:
rzquired by the addition of the Facility-level Details.

g. References shall not be included in the OPS Procedures of the Facility-leve]l OPS. except for the fol-
lowing:

1. References already included in the Marional OPS for the position.

2. Scctions or paragraphs mn other facuity directives thar describe actions critical o the safery of flight,
where these actions are not applied under normal circumstances 2t the sector or position,

7. The format for numbering peragraphs ip ibe Natonal OPS aball be usad for mumbering paragraphs in
the Facility-level OPS. For example, the Facility-level OPS for the Flight Daca positions in Flight Service
Statons shall start with paragraph mumber 4-1 and nun consecutively tucugh 4-2, 4-3, etc. for the Elements
from Chapter 4 of this handbook, then contirme with paragraph nurnber 11-1 and nin consecutively tuough
1.2, 11-3, eic, for the Eements from Chapter 11 of this handbook. ‘The Facility-level OPS for positons
other ihan the Flight Dam positions in Flight Service Siations shall not use the 11- paragraph oumbers.

L Similarlys the format for pumbering poges in the National OPS thall be used for numbeting pages in
the Facibry-tevel GPS. The page numbers have three parts, showing the chapter, the section (with Prerequisite
Knowledge counied as Section 0). and the page within the section For example, the Facility-level OFS for
the Flight Data positions in Flight Service Stations shall start with page number 4-0-1 and run consecutively
through 4-1-1, 4-2-1, etc., for the Elements from Chaptar 4 of this handbook, then conrinue with page number
11-0-1 2nd run consecutively through 11-1-1, 11-2-1, eic. for the Elements from Chapter 11 of this hand-
book. The Facility-level Details will be inseried in the National OFS o form the Facility-level OPS, the last
digits of the page numbers in the Facility-level OPS may not correspond exactly with the last digits of the
page numbers for the same Funcrions and procedural steps in the Narional OPS.
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3-8! Nota—— If the opZens) method describad in 3-8 a Noiz i3 oaed &zgudmgﬁnﬁ:ih. level OPS, e the page
for the Facihty-level Detxiis (on the right-hend pages) shall be ghown by adding » petiod and & nomber w ihe tast &igil of
smonbers in the Nasonal OPS. Facxnpie.:Ju?mhwkvdbeulrnqmadtwpra:upk!bﬁéaemellJ—ldh
GOPS shall sieri on page 11-4-1.1 ad continue Gif nooded!) on page 114-1.2.

3-9 CROSS CHECKING OF FACILITY-LEVEL DETAILS

& The Air Traffic Managers of faciiities that have sectors or positions with interfaciiity interactions shall
coorting's with each other to ensute that the Facility-level OPS are comparitle among the facilites for the
procedural sieps involved in each imerfacility interaction These facilities would includie conters, terminels
weer cabs, TRACONS. Flight Service Stations, and military sir traffic facilities.

b. For sectors and positions within a facility, the Facility-kevel OPS shiall be compatitle for the procedural
sicps involved in each intrafacility interacion. For axample, if coordination is reguired between two posit
e procedural sieps for both sides of the coordination shall be given 5o that the two Facility-jevel OFS, aken
1ogether, cover the required coordination complerely.

3-10 METHODS FOR PRODUCING FACILITY-LEVEL OPS

8. Any method suitable for producing the master documents for the Facility-level OPS may be veed, provid-
ing that the copies made from the masiers for distibution to the operasng persannel am legibis and sasily
readable. Fer example, printad materials may be cur and pasied, or matesials may be mtyped.

b. The Facility-level OPS shall be compiere documnents with the Prerequisize Knovledge listed at tre begin-
mgﬂnﬁ?mmmmmwmmmmmmmmmanmmﬁz
Nauonal OPS. The required Facility-level Details shafl not be added put of sequence as amachments or abbre-
viated as refzrences to other documents, unless 5o Instructed in the National OFS.

3-11 CHANGES TO FACILITY-LEVEL OPS

Authorized changes to the OPS Procedures or Prerequisite Knowledgs shall be made by producing nzw
pages for insemion m the Facility-level OPS.

8. The new pages shall be dated and ladeied 85 2 mumbered change, with consecutive changes numbersd
consecutively for each Facilitv-level OPS.

b. The changed material shafl be marked as indicated in Chapier 8 of FAA Order 13201, FAA Directives
System.

3-12 DISTRIBUTION OF FACILITY-LEVEL OPS

& Copies of the current Facility-level OPS shall be availabls to each parson who Operaies the sectols or
posizions. A copy of the current Facility-level OPS shall be gvailable for ready mefermnce and easily scoessihle
by the personnel operating th= sectors or positons.

b. Each change to 2 Facility-level OPS, except for editora?l chinges. shall be bricfed to each person who

313 thru 569 RESERVED.

H
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Chapter 22. CLEARANCE DELIVERY
22-1 PREREQUISITE KNOWLEDGE
Tix Prrequisie Knowiedge mquirements for perforting the Clearance Delivery functions in ower eabs
sh2l he satisfied as folows:
& The specidlist shall have met one or more of the following qualifications:
i. FAA Acadernry Teroinal gradeas.
2 Previons qualifzztion  perform Qzarance Defivery functions in 2 tower cab.
3. Socoessful completion ©f Sewiion 1 of Terminal Seif Stdy Course SS007 (o7 Adr Traffic Assisay
{ATA} Course 55037, Cleamance Delivery. 38 teguie? by Terming Instructionsl Program Gumde TP 15-0-
i.

b.inmkMMMWw&ymhmgm?ﬂwmpcﬁb}‘mfﬂﬁ
i accordance with Secuon 2 of Terminal SEF-Stady Cowrs $5027 (o7 Air Trafic Assistm: (ATA} Cousse
S5057, Clearasiz Delivery, as meimined by Terminal Insroctone! Program Guide TP 12-0-1 This ogan
siall be compiered 33 the facility where She specizist will be perfomming the {Jezrance Delivery fmctions,
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Section 2. RECEIVE, FORMULATE, AND ISSUE CLEARANCES/
INSTRUCTIONS

22-10 RECEIVE CLEARANCE REQUESTS
4. Upon receiving a clegrance request, Scan srips 1o determine iF flight plan is availabie
b, i the Sigid plan is oot avaiable:
1. Reguest the Sight plan from Fiight Dam, or
2. Regoes: the accessary imfonnation frum the piios
3. B 1. or 2. canont be accomplished, insmrucs the pilot o Rlefrefile the fiight plan.
€. Expre clearancsfinfonmanion has been sotered inmo the Antornazed Radar Terminal System (ARTS).
22-11 FORMULATE CLEARANCESINSTRUCTIONS
& Ensure that the foliowing iems are included in an IFR/VFR-on2opSVFR/TCA clearance:
1. Aircraft idenaification
2. Clearance Hmit
3. Deparmore procedure/Sandard insmmsent Departure {SID3.
4 Rowee of flight
5. Aniipde.
6. Deparaze freqguency.
umrmmmm-—mmm
7. Transpondzy ¢ode when required,
uammmmmmm:
1. Departare Sreguency,
"Tmmwlmmmi

22-12 ISSUE CLEARANCES/AMENDMENTSINSTRUCTIONS
. When ssuing a desranctfamendmnentfinsmoeton:
i. Sp=ak z¢ 2 rare thal is consisient with copying the mformation
2. issue the Ceamncr/amendibend/inttracson in The proper foomat tiing prestribed pirascology.
3. Isspe UeparTure TOSIACTCTS. Cizaraws void Goes, or relegse fmes 35 necesyary.
. After isswing 2 deammnos/amendmentfnstmocion:
1. Ensam clearaniz/amendmentfinsouction has been megived by 2ither a pilot acknowiedgement or a cor-
rect Ak,
2. Mak the Sighn progress soip o indicane the cearmnce/amendmentfinsiraction has been issoed.
3 mm&ﬁ‘ghtmsmpmhmam
23153 Facli¥ty-Jevel Detafis Reqauired. — Losers S apprecrine Sacility posisons i winch Sighs propress soips shall be forwer~3

22-13 thru 17 RESERVED.
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ki) TLO.2ZA

Section 4. ISSUE GROUND MGVEMENT iNSTRUCTIONS

23-28 ISSUE GROUND MOVEMENT INSTRUCTIONS
mmmmmmmﬁomwmmmm-wm
tenms
& Issue unresmrizied taxi insyuctions when ¢ sircraft will proceed without resricions o an assigred wke-
of!l rumway.
Phroseology:
TAXI TO RLUNWAY {runway number).
TAXI TO RUNWAY (ronway mumber) VIA (taxiway or detziled route, if necessary).
b. Issue pnrestricied ground movemern instuctions when the arcraftivedicle will provesd without resuic-
tons 1o & desunaton poins other than an assigned takeoff runway.
FPhraseolos :
TAXUPROCEED TO (destination).
APPROVED AS REQLUESTED.
CONTINUE TAXTING ACROSS/VIAJON {runwayflaxiway).
€. Issue mestricied taxi instructions when it is pecessary 10 hold the xircrafi short of the assigned ukeofl
onway:
1. First specify the assigned takeoff runway, followed by iaxi instructions if necessary, and then staie
the bold shomn mMstrultions
FPhraseoiop-
RUNWAY (number), TAXVPROCEED VIA {route if necossary), HOLD SHORT OF (runway number).
RUNWAY (pumbery TAXLPROCEED ViIA {routz if necessary), HOLD SHORT OF (location).
RINWAY {mumber). TAXLPROCEED V1A (rouz if pecessary), HOLD ON (taxsway. nmup pad. location).
2. Add the reason for the held shor insrucuons if necessary. '
Phraseology:
TRAFFIC {raffic information).
FOR (reason;.
d. Issut resmicied ground movemen instructions when & 5 necessary to hold or festnic the aircafivelucie
& any poirt due w maffic or other operaticnal comsiderations.
Phraseologs:
HOLD FOR (reason).
BOLD POSITION.
HOLD SRORT OF (position}.
FOLLOW (raffic) {resiricions as necessary)
TAXYPROCEED BEHIND (traffic).
TAXLPROCEED LERI/RIGHT OF (maffic/ranvwayfaxiway).
€. When 3 specific it IS reguined, specify the routs in clear and concise tenms.
Phroseology:
TAXIPROCEED TO {destination) VIA {rome).
TAMIPROCEED (direction) ON (axiway/nunwaylnovemen: arsa).
TAXYPROCEED ACROSS (runwayfaxiway f&mp).
TAXIPROCEED ON {taxiway/ranway/ramp).
TURN (rightlefi).
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EXIT AT (location).

£. Issve instructions for expeditious compliance when maffic or otber operational considerttions are @ factor.
Phraseology:
TAXYPROCEED WITHOUT DELAY (reason, tirne pemiming).
EXIT/CROSS (runwayfaxiway) WITHOUT DELAY. (To be used when promp compliance is required
woid an intermaption of waffic movemsnt )

g. Denial of request When & specialist cannot approve & ground movement fequest due o waffic or oper-
st consideration, use the folowing phraseology:

Phroseology:
UNARLE (reason, tims permifming).
23-28 1ISSUE TRAFFIC INFORMATION
2. Exchang~ taffic information between conflicting traffic by specifying position and intemions of each.
Fhraseology -
- TRAFFIC (locaicon and intentions).
b. Isue traffic L.ormation when the information will provide assistance t© pilovoperxior.
Phraseology:
TRAFFIC (Jocation an: intentions).

23-30 USE OF NON-FRESCHIBED PHRRASEOLOGY

& When phraseology is peeded for unusual situations that are not covered in 7110.65 or this order. issue
inspuctions that are clear and soncise. AVOID phraseclogy that lends itself o misinterpretation, e.g., *Yield,”
**Give way.”” or “"Shoot the gar

b. Issue instructions that state what 1o do rather than what not to 40, e.g.. ""HOLD SHORT OF RUNWAY"
instzad of **Do not taxi onto the nmway.™

23-31 ISSUE PROGRESSIVE GROUND MOVEMENT INSTRUCTIONS
Progressive ground movement instructions are detailed routes issoed 1 the pilm.lopeumr Ceeasionally, it
may be necessary 10 issue these instrections step by step as the aircrafi/vehicle proceeds slong & route.
& Issuc progressive ground movement instroctions when:
1. Pilovoperator requests.
2. PiloVoperator is anfamiliar with route issued.
3. The specialist deems it necessary due 16 traffic or fielo conditons, £ 8., construction or closed taxiways.
b. Progressive ground mover ent instructions include step-by-step routing directions.
23-32 CONFIRM LOCATION
When an aircrafifvehicie is not visible from the tower, confinp the Jocstion by one of the following meth-
ods:
a. Reports of progress by pilot/operator via the radio.
b. ASDE w confirm pilot/operaior-reported position.
&. Reports by other pilots/operalors.

2333 REPORT AIRPORT CONDITIONS
Issue information on airpont conditions in time for it 10 be useful 1o the pilovoperator.
23-34 thru 38 RESERVED.
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Section 5. PROCESS FLIGHT PROGRESS STRIPS

23-39 PREPARE/OBTAIN FLIGHT PROGRESS STRIP
&. Prepare or oblain a flight progress strip.
23-3% Faclity-level Detalls Reqaired. — Spacify which sircraft cperstions raquire 2 fight progress swip & the -Ground Cangrol
positan. .
b. Fnsure the flight progress strip contains the following minimurn information: -
1. Aircraft identification.
2. Type.
3. Pilot intentions.
4. Additional information. as required by the facility.
233954 FacllityJeve! Detalls Required. -— Lint nny facility-requirad additions) information.

23-40 REVIEW FLIGHT PRCGPRESS STRIP

Review the flight progress strip o ensure thal required information is displayed and conforms with appro-
priste directives.
23-41 REVISE FLIGHT PROGRESS INFORMATION

M discrepancies are delected:

& Retum the flight progress strip 1 Flight Data/Cl-arance Delivery for comrection, or

b. Revise the Sight progress strip snd infornm the affecied position.

23-42 ISSUE REVISED/AMENDED FLIGHT PROGRESS INFORMATION

& Issuc amended clearance information w the pilo:, or
b. Instruct the pilot to contact Clesrance Delivery for amended clearance.

23-43 MARK FLIGHT PROGRESS STRIP
Mark the flight progress strip as follows:
8. A symbol indicating that the pilot has received the required current deparure information. Use one of
the following symbols:
1. The curreni ATIS code when the pilot has recewved the current ATIS information
2. WX when tie pilor kes received the current weather information in the place of the ATIS or where
there is no ATIS.
b. The ruhway the sircraft is scsigned.
€. The designator for the depanare poim on the Tunmway when an aircraft will depart from a point other
than that designated as the standand operating procedure for that ranwsy. Use onc of the follnwing designators:
1. The intercection. decignaor.
23-43¢1 Example. — 22/G (for mnwayftersection).
2. A designator fhr another portion of the minway when tie standand openating procedure designates a
apecific intersecion for departures.
2343 Facllity-level Detafls Required. — List the desiputad depastive poinz for the standard operating peocadurs. for sach runway.
. Additiona! facility markings.
2343 Facitity-level Detalls Required. — List facility -requirad markings.

23-44 FORWARD FLIGHT PROGRESS STRIP
Forward the flight progress strip o the appropriate position.
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APPENDIX I
TRANSCRIPT OF LAX ATCT LC2 POSITION

pockeT no. SA-505

EXrIBIT NC.3B

NATIONAL TRANSPORTATION SAFETY BOARD
WASHINGTON, D.C

Certified Transcript of Communications
LAX ATCT LC2 Operating Position
1758:06 through 1812:39 PST
February 1, 1991
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Q Niemorandum

INFORMATION: Transcription concerning the owe.  pebruary 6, 1991
accident “ifvelving US Air 1493 and !
Skywest 569 on February 2, 1991

Reowy 10
Quality Assurance Specialist Astn ot
Los Angeles Tower

This transeristion Lovers the time period from February 2, 1991, 0158 UIC to
Feoruvary 2, 1981, Q212 UIC.

Acencies Making Transmissions Abbreviation
Mexigana 20 MXASDE
ics Anceles ATCT Local Contrel Twe ice
Phillipine 102 PAL1OZ
America West 37 AWE37
Skywest 246 SKW245
znadian S0C N5ZS
Los Anceles TRACON Decertuce Control One DRZ
Averica West 42% AWE4ZS
wince west 3005 W S002
Szndance 51t SDUSLE
Los Angeies ADCY Local Comirel One L3
S OALY ZZ UBa2Z
Les Angeles TRADON Departure {omtrel Iwe DRZ
SKywest 2£2 SKWSES
Sevtnwest 725 SWAZZ5
TS Air 143Z USA1I4E3
Us xi- ZBI2 USA2858
wWings West 3072 WRMSCTZ
WAMS212
FD8O
Helicoprer 5NR 5NR
Belicopter K5212 N5212
Les Anceles City Operations City Cps
Les Anceles City Operations 38 City Ops 38

I herenv certify thes the following is a true tranacription of the recorges
cenversations pertaining to the subject aircraft incident.

%‘m«] / {‘/L“»’ﬁ":/

Jamés R. Merri [§
Cuality Assurance Specialist
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{0158} ne pertinent transmissions

0l58:06 MXA906 mexicana nine oh six five miles
£rom runway

0158:10 Lcz2 mexicana nine zero six roger
traffic short final cleared to land
runway two four left

{(unintelligible)

C158:20 1c2 flipr after short fimnal

Di58:22 LCci ah follow the flipr geing in the
slot

0i58:22 PAL1D2 ah los angeles ah phillipine ¢ne

zeto twe heavy 1s con ah finals twe
four rignt

0158:28 LC2 phillipine one zero two heavy lics
angeles tower wind two four 22ro at
six cleared to land runway two four

right
0158:23 PAL1OZ one zero two
01l58: 24 LC2 cactus thirty seven If able turn

ieft first available high speed
contact ground peint six five when
off the runway traffic on a mile
and half f£inal behind you

0l158: 40 AWE3T thirty seven wllco

0158:50 SKW246 tower skywest twe forty six will
take foriy seven



0158:54

0158:57

{0159]

¢159: 02

0159:06

[Qeratien!

LCz

SKW246

CDNSOS

£

129

skywest two forty six hold there

two forty six

no pertinent transmissions

canadlian five zero five on a ah
trirning final for tw> four left

canadian five zero flve los angeles
tower wind two five zero at seven
cleared to land runway two four
left cautlion wake turbulence
preceding heavy boeing seven forty
seven

¢cleared to land two four leis
canadian five zetro five three green

crossover cactus four £ifty nine
W W

santa barbara ¢ r

cactus four twenty nine taxi inte
position and holid runway two four
left

to held two four left cactus four
twenty nine

mexicana nlne zero six turn lef:
first available high speed contact
ground point six five when off the
runway good alght

nc pertinent transmissions



0200:01

0200: 06

0200:07

D200:

tJ

[

Q202:1¢

C200: 256

0200 34

G280: 38

Lc2

WWMS5006

SDUS18

SOUs

in
‘-
o

AWZ4:9
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wings west five thousand six turn
-eft at your reverse high speed or
the forward high speed hold short
cf runway two four ieft remain this
fregquency

okay

tower sundance five eighteen turned
to flnal for two four rignt

sundance five eighteen los angeles
tower wingd two five zers ar two
cleared to land runway two four
right caution wake turbulence
preceding heavy boeling seven fort
seven

ah cleared to land two four right
understand he Iis two four left
sundance £ive eighteen

ne’'s two four right alse
okay we 're slowin

cactus four tweniy nine fly heading
two five zero maintalin twe thousanc
wind two five 2ero at sixX runway
two four left cleared for takeoff

cactus four twenty nine cleared for
takeoff twe four left two thousand
fewt heading two five zerc

sundance five sighteen you got two
five right in sight



020C. 42

0200: 44

0200:52

0204:5¢

o
LY
(&)
b
(=]
0

[
[ ¥
0O
'
Lay
X

0201:34

[#]
h
o
bod
'

B
L]

020Ll: 46

SDUS1E

ic2

SDUs18

[ nd
L)
¥

@ m

-t
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we got two five right in sight ans
the otwer guy fot two four lefts in
sight

suncance flive eighteen understand
you have the (uninteliligible)
canadian seven tnRirty seven Hust ah
be eleven o'clock and a half a mlle

we have him In sight we can step
cver him for two f£ive right

suyncance five sighteen change to
runway two five right winc two five
zero at six cleared to land rinway
two five right contact tower one
two zere point niner five

ne pertinent transcissions

ank you steprin over to two five
ght over To the other tower
ngance five ejghteen thanks
n

aln

Py
%

et
;

v
<
N

rtn et

e
alaska tweniy z z

cactus four twenty nine contact oS
angeles departure good night

cactus four twenly nine good night

rundewn u $ alr twenty three
{uninteliligible] crossaver

roger



0201:5¢

0201:53

G202:02

C202:04

O
%]
(81
[ o1
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3

[

L4
(4]
+)
[ ]
§

[ ]
"
£
[ 28]
‘
¥
[®]

(]
t
(o]
[ N)
"

[
w

[
b
Lo ]
[ Y]
[
©

[}
[ N]
[¢]
[}
“

T3
™

Unknown

Lc2

Unknown

F

}\' T

-

-~

-

Unkhown

-

M
bJ
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lights on uniforn:

calling ground say a en tower Sayv
agaln

landing iights on uniform
ne pertinent transmissions
gffirmative

phiilipine one iero two heavy turn
lefr when able held short of runway
1wo four left remain ihils frequency

thark you
{unintelligibie;
1 gotta heavy ventura

an f£oliow tThe gorman
{unintelligibie)]

2 2 {unintelilgibie)}

U S air twenty three taxi into
position and nolid runway two four
left
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032C2:30 USA23 posirion and hold ah (wo four left
u s air twenty three

0202: 34 Unknown one threes point six five one niner
tango

0222:39 DR2 sa2v again Jecal two

G202: 3% 1C2 request ah two seventy skywest

0252 42 DR2 on Wi skywest who

GIC2. 43 pltoged two Iorty Six

GZolo 4 DEZ approved

CZlZ:o48 ic: caragian

CZ23:4% LIl c&ll ¥Y2 beck on the heavy veniura

Liz canacian five Ifero five turn lef:s
when able contact ground polnt six
five when off *he runway good night

4]
t
‘

©£2C2: 232 BARLICZ one zers twe s an only t» hold
=a axz

PIC3: 42 2 one zerg two hmavy affirpative holid
short of runway two four iesft

LT3 TE PALICL holid short

GzC3: 5% WHMSCD6 can ™ wings filfty oh six cross two

four left



0203:12

0203:13

$263: 1€

D202:24

0203: 30

£203:4C

CZ02:44

Q203:53

ic2

WWMS 006

LC2

USAL3

T~
-

SKWN246

itz

SKWIz$

SKWSES

SKWSES

SWAT2S5

134

fifty oh six hold short

nold shor:

u s air twenty three fly heading
two five zrero smaintain two thousand
wind two five zers> at six runway
two four ieft cleared for takepil

okay iwe thousand two {ifty cieared
to go u < air twenty three

skywest two forty six you stiil
holding short of forty seven

two forty six affirmative

you're next

sxywest ah five sixtv rine at forty
five we'd like to go from here if
we can

skywest five sixty nine taxi up to
and hold short of two four leift

roger hold short

southwest ah seven twenty fives
ready in sequsnce



0203:56

{0204)

0204:05

Q204:09

0204:10

0204:11

0204:17

C204:19

0204:30

0204:32

Q204:33

LC2

SKW246

Lc2

SKW246

Lcz

PALIOZ2

re
[
r

USAZZ

USA1I4%3

135

skywest two forty six tax! zcross
runway two four left runway two
four right shereline turn right
heading two seven zero paintain two
theusand wind twe four zero at six
Cleared for takeoff

no pertinent transpissions

Kay two seventy to two thousand two
forty six cleared for takeoff

runway two four right
affirmative

wings filve thousand slx tax! across
runway two four left contact peint
six flve when off the runway good
night

was that for philiipine cne zerco
two a’'am

no sir hold shert wings flve
theusand and six taxi across runway
twe four left contact ground point
six flwve when off the runway

u s alir twenty three contact los
angeles departure good night

goocd night

u s air fourteen ninety three
insice of roman
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0204:38 1c2 wings €Ive thousand and six ground
eh ftower
0204:44 Lc2 skywest five sixty nine tax! into

pesition and hold runway two four
left traffic will cross downfield

0204: 4° SKW565 kay twe four left positien and held
skywest five sixty nine

0204:52 LC2 wings west five thousand and six
tower
0204:59 SWA725 tower southwest seven twenty fives

Teady In sequernce

{0205} ne pertinent transmissions

0205:02 ic2 southwest seven twenty five roger
tax! up to and hold short of two
four left

0205 0% SWAT2S up to hold shorit sosuthwest seven
tventy five

0zZ05:06 Lcz vou~'ll follow the metroliner

0205:09 WWMS 006 (unintelligible) on fregquency again
changed radies sorry bout that

6205:12 Lce five thousand six you're back with
ze
C2C5:14 WWM5 006 yean and we didnt mear to switch

radios wve're r:ow on



0z05:

0205:

0205:

G205:

C20%:

G255

0208:

02¢5:

0205:

0205:

ié

21

23

29

33

47

48

51

Lcz2

WAM5006

LC2

USAl1493

SWAT2

t
18]
[N}

SWARY

[N
[%,]

icz

ckay { tiought 1 lest yeu taxi
(unintelligible) runway two four
contact ground peint six five when
off the runway traffic will hold in
position

great and we thought we lost you we
apclegize

no problem sundance five elghteen
taxi ACross runway two four left
contact ground point six five when
off the runway good night

u s air fourteen ninety three for
the left side two four left

skywest two forty six heading two
seven 2&ro COntact 1os angeles
departure good night

two forty six good night

scuthwest seven twenhlty five you'te
hoigcing short of two four Jlef:
correct

southwestT seven twenty five tower

ah seven twenty flve go ahead

yes sir you're holding short is
that correct

ves ma“am we re heolding shor:

thank you
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0205:53 LC2 u s air fourteen ninety three
cleared to land runway twoe four
left

0205:55 USA1493 cleared to land two four left

fourteen ninety three

0205:58 USA2858 twenty eight fifty eights for the
right £five mniles

0205:59 LCcz WU s afir twenty efgnt fifty eight
wind two three zero at elght
cleared to land runway two four

right
(0206} ne pertinent transzissions
CZCE: 04 LUEAZBEZR clesared o 1ang
g2L€: 88 WwMS T D Tower wings west fifty seventy two

is reacdy for takeoff

0206:13 Lc: wings fifity seventy Iwo
C20€: 15 WWMSCT2 affirmative
G206:17 LC2 wings filty seventy two you at

forty seven or fuil length

0206:20C WWMS 072 we're full lengih

C206:21 [ oy okay

0206: 26 LC2 hold shert
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0206:28 WWMS 072 Toger holding short

0206:30 1c2 wings fifty seventy two say you're
EQUaWK

020£:33 WaM5072 forty six fifty three

C206: 486 WWMS21z2 los angeles tower wings west fifty

two twelve with You on the visual
two four right

0206:51 [Rups of runway two five right

Q20E: 51 LC2 fiipper

G2L6:54 Unknown Tross the lefr molid gshort cf the
right alipha 2ir one :erIo

C2T6:35E P fiipper approved ingide

020£:58 L2 southwe seven twenty five taxi

st
inte position and nolc runway Lwo
Fxy
o

C206: 58 SwaTZIS sputhwes?t saven twenty five
positien and held twe four lelt

{0287 no pertinent transzissions

TLITI e nknewn wrnat the hell

ST 23 Umxnewr nallcopters

CLlm:22 i3z scuthwest sevenn Twenly five Just

resgin ¢£I the runway at this tire
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0207:25 Unknown helicopters

0207:28 SWAT25 southwest seven twenty five remain
off the runway

0207:30 PD8O helicopters p d elighty vou need any
help over there

0207:32 Lc2 right now we dont khow
0207:33 PD8O okay
0207:35 WeMS2lZ2 wing fifty two twelve ah we’'re on a

visual two four right

0207:36 Unknown we'd like to work just a at or
below {unintelligible)

¢207: 39 Le2 wings fiity two twelve wind twe
four zero at eight cleared to land
runway two four right ah use
caution we just hacd an aircrait go
cff the runway in flaze

Q207146 FWMT21Z cxay ah yeah we see that and ah
we're cleared to land on twe four
right

{oz208; noe pertinent transzissions

£208:02 PD8C helicopters peolice eighty

C208:09 ic2 and u § ajir twenty eight £ifly

eight turn left when able holg
short of runway two four left till
we find out what happened




141

0208:16 USA2858 roger understand ¢o you want us to
go down to the far end

0208:19 LCz twenty eight £ifty eight ah turn
l=ft at seventy five i1f you can no
delay off the runway traffic on a

aile final

0208:24 USA2858 kay will take the high speed and
hold

0208:28 Unknown you can taks the wings west to the

north if you wont

0205:31 LC2 okay we just had a deal did she
tell you want happened on final

£208: 3% icz ckay we just had a seven thirty
seven land and biow up he went up
in flame he’'s off the runway now
two four left 1s closed

C2CR: 4L Unknowrn is the right still open

02084z LC2 yeah the rights stlll open

G208 44 Unknown okaYy

C2Ca: 47 5NR copter control helicopter five
noverber romeo inbound frox santa
monica sepulveda artival to the
faa

(C209] ne pertinent transmissions

0208:12 5NR los angeles hellcopters five

novenber ropeo
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0209:15 LC2 calling los angeles helicopters say
again
0209:17 ENR yes ma’ap novenber five novexber

roreo approaching bolona creek four
oh five sepulveda arrival to the
faa

0209:22 LC2 helicopter five nr report the oid
wang bulld er wang building wing
altipater three zero one one

€209:28 5NR three zearo one one five november
roneo
0209:30 Lc2 wings £1£ty two twelve use caution

there i dont believe theres any
debris on the right but I dont know
what {unintelligible)

©206; 35 K521z okzy we re using a lot of cauvtion
C209: 41 Unkneown what happenhed over there

(C210} no pertinent transmissions
0210:C5 SNE helicopter control five novexber

romec is the ah wang bulilding

£210:212 LCcz heliceopter five NI Cross the two
fours ancd the two fives at or above
one thousand feet landing at the
f a a will be at your own risk wind
two five Zero at seven

£210:2¢ ENR five november fomeQ roger
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0210:26 wWaM5212 ang tower wings £ifty two twelve ah
you want us just to continue on
down here a ways or ah

{(unintelligible}
0210:28 LCl heavy ventura
0210:30 Lc2 approved
0210:30 Le2 wings f£ifty two twelve turn left at

seventy five i belleve theres a u s
air seven thirty seven bac Jet
holding there 111 try and get you
down the ah taxliway as soon as |

can
0210:41 WWM5212 okay is that the next one here
0210:43 WwMB212 vou want us to gu way to the ene
then
0210:47 icz yves sir
C210:48 WeMSZi2 okay thats what we 1l ¢o
{211} no pertinent transzissions
0211:35 City Ops tower citv ops
C2li:+42 ity Ops tower City OpS
D2i3: 44 ic2 clity ops tower
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APPENDIX J
NTSB CORRESPONDENCE WITH THE SECRETARY OF TRANSPORTATION
IN REGARD TO DRUG AND ALCOHOL TESTING

National Transportation Safety Board

Washington, D.C. 20594
Safety Pecommendation

VV“NZQEE
SNRS

5%

Date: Decesier 5, 198%
In reply to: 1-89-4 through -12

Honorable Samuel K. Skinner
Secretary

{.8. Department of Transportation
430 Seventh Street, S.¥W.
Washington D.C. 20880

Investigations of transpori-tion accidents conducted by the Natienal

Transportalion Safety Board provide conmcern about the prevalence of drug and

alconat use and its effect on the safety of the traveling public. Substance

abuse has been particulariy evident in rail and highway accidents and, to a
iesser ex2ent, has also been evident in aviation and marine accidenis. The
Safety Board beiieves that the problems of drug and alcochel use dn
transportation should ~mceive the highest Yevel of attenticn by the U.S.
Department of Transportation {DOT), specifically in regard to DOT's drug and
aicohs) testing regulations. The Safety Board commends the efforts by O0T o
ceveiop regulaticns to eliminate drug and alcohol use in transportation.

The Safety Beoard does., however, take extepiion 1o ihe inconsisient

approach taken by the DOT 4n the formuiation of those regulaticns that pert ‘-

tc the drug and alcohol testing of perscns involved im accidents or incicer:s.

Subsrantial differences exist among the postactident/incident sampling and
testing regquirements for ihe transportation modes and between the drug testing
sciicies for DOV employees in safety sensitive positions and private secior
ernloyees. Furthermore. the testing reguirements cof many  periinent
resalations are mot sufficient to permit the Safely Board or the modal
agencies to identify the extent to which drug and alcoho! abuse contribules to
transportation accidents.

ymnder the TFederal Aviztics Administration's {FAR) regulations for

rostaccident/incident testing  of  aviation  persomne:, Safety  BoarZ

investigaters maey wnot be abie to determine whether sumiving iir carrier
- &

crewnembers or FAA alr traffic contrsilers caused or coniributed to an

accident because of drug or icohel impairment. The OC7 regulaticns fo

cossaccizent “esting incorporate the guicelines ceveloped by the Department of

HeaTth and Human Services (DHRS). The Safely Board has severail concerrs
regarding the incorporation of these guideiines in postaccident/inCicen:
testing reguliations. First. the guidelines specify the coilection of urine

orlv, Second. the Guideijines specify the araiysis for enily five drugs or druc
tlasses. These five drugs do not include alconoi, the subsiance of most
frecuert abuse, prescripticn medications, and other §1iicit drugs. 7hird, the
sresence of Crugs or aicshsl {3 tests were veguired) carnct be related toa

5.87
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level of performance impairment without the ar~lysis on 3 blood sampie; such a
test is not required. Fourth, the drug level in the urine may be below the
measurement threshold cuto:fs specified in the DHHS guidelines due to the high
thresholds 1in these guidelines and due to delays ‘n collection of urine
follewing an accident. Even though drugs may have besn present at a level
sufficient to cause performance impairment when an accident occurred, the
Yevel could decline below the high measuresent threshold cutoff by the time of
sampling; the presence of a drug and its contridution to an acciuent would
thus go undetected. Finally, the DHHS guidelines wers never iatended to be
used for forensic purposes--that is, to determine the causal relationship of
drugs {or alcohoi) to a transportation accident--yet the guidelines are being
made to serve that purposs by their fincorporation in postaccident/incideni
testing regulations.

In contrast to FAA regquirements, the Federal Railroad Administration (FRA}
requires the collection of both blood and urine as soon as practical after an
sccident involving raiiroad emplioyees. The inpvestigations of railroad
accidents have shown the benefits of the FRA requlations. The extent of
substance use and abuse inciudes i1licit drugs, prescription medications, and
aicohol, 317 of which can cause sufficient parformance impairment to produce 2
serious Or catastrophic accident. The Safety Board has advocated adoption of
cormon roles similar to those used by the FRA in the Board’'s compents on
notices of proposed rulemaking for drug testing regulations by varioys DOT
agencies, even though the Safety Board considers the drugs identified in tha
FRA program 15 beins minimal requirsments. The Safety Board’s comments were
unheades.

Investigation of the grounding of the ESXXON VALDEZ in Prince William Sound
on March 24, 1985, cisclosed that the captain of ihe vessel had alecokol in his
blocd and urine some 10 hours after the groundirg. However, because of the
delay in obtaining specimens, thare 1s an increased uncertainty regarding his
condition at the Yime of the accident. In addition, a U.S. Cosst Guard Vessed
Traffic Service {VIS] empioyee {a DOT civilian in a safety ssnsitive position)
en Cuty at the time of the grounding had gone off dutly before L2ing asked %o
provide blood and urine specimens for drug and alcohel testing. His blsod ard
urine specimens were positive for alcokol, which he claimed was due ic
drinking after going off duty. The DCT determined that the VT3 emplioyee was
not samcled and tested according to the DOT empiocyee testing procedures, which
call for urine testing only and do mot provide for alecohol analysis. In
agditier, & Coast Buard employee colliscted the specimen, which wis not in
accordante with policy. The DOT enriovee testing policy calls for a
contracsor %o collect tue specimen; because the contractor could not get ic
Alas«a within a reasonadie time, a second urine sample of the VIS empicyee was
orrained aboyt S0 haours afier the qualifying accident. The OOT policy
estatiistes a guideline of 32 hours in which to coilect a specimen *rom an
ex-lovee after an actident or incident has occurred: this length of time i3
unreasonablie. Certainly SO hours far exceeds any vreasonabie time period for
coiieztion of specimens.
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The mannar in which DOT regulations do not address alcohol are of concern
to the Safety Board. In addition to the regulatory confusion regarding
whether or not alcohol determinations are to be made and in what body fiuid, a
number of the modal agencies (FAA, FMWA, FRA, and the Coast Guard) within DOT
have set a threshold limit ¥or bloed alcohol (0.04 percent and above is
proaibited) within the regulations even though a test for alcohol may or may
not be requirsd. Other agencies {UMTA, and Research and Special Programs
Administration) have not defined = 1imit. The Safety Board addressed the
concern of what blood alcohol content (BAC) constitutes impairment in Safety
Recommendation A-84-45 in 1984 to the Federal Aviation Administration when the
FAA first used the O.Dd-percent BAC cutoff. The Safety Board classified this
recommendation as *Closad--Unaccepiable Action” on September 16, 1985, when
the FAA established the 0.04-percent BAC as the impairment level.

On December 10, 1957, the Safety Board wrote %o Secretary Burnley,
encouraging him to reconsider the Department’s position on the A0 definition
of "under the influence™ and to implement rules that would penalize any BAC
greater than zerc. On February 3. 1988, Assistant Secratary Matthew V.
Scocozza responded to the Safety Board:

1 agree that we should reevaluste our position on what, if
any, bloed alcohol level is acceptable for those
comrercial operators within our purview.

I have directed my =taff to work with the wmodal
administrations to develop a department wide definition of

*under the influence.® You may be assured that 1 place a

high priority on this dssue and we will move -
expaditiously.

The Safety Board has not heard further from the Secretary’s office
regarding this issue. On October 4, 1988, the Federal Highway Administration
(Fila) published 1ts fimal rule on permissible blood alcohol levels for
operators of commercial motor vehicles. Urivers having any positive alcoho?
concentration are subject to 24-hour out-of-service sanclions; however, 0.04
percent was &gain estidlished as the level at or above which a person
cperating a cosmercial motor vehicle would be subject to commercial driver
Ticense “isqualification. This Jevel was established in spite of a Natiomal
Acadery of Science conclusion that at any BAC level above zerd, the driving
perforzance of most commerciai drivers would be degraded sufficientiy te
increase the risk of a crash.

In acdition to the FAA and FHWA, the FRA and the Coast Guard have
previously adopted poilicies prohibiting the operation of vehicles at a BAC of
G.0¢ percent and above. Other 2gencies, such as ihe Research and Special
Prog-ams Administration and the Urban Mass Transportation Administration
(UMTa}, have no policy at ali. Defining “under the influence” as having a BAL
¢ 0.38 percent or greater leaves the impression among transportation workers
anc the public that drinking is allowable sc long as the BAC tests below C.04
percent. The Safety Board does not balisve this is the message the DOT wishes
to send. it shouid be absolutely clear that no alcohol is acceptable in
commercial transportation because research has demonsirated that Jow blosd
aicohol Tevels can produce impairment.
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The recent drug and alcohol regulations of the various DOT administratioms
treat Federal employees and employees in the private sector differently.
According to Public Law 301-71 (101 Stat. 471, July 1%, 1987), disclosure of
toxicolegical results obtained on Federal employees pursuant to Executive
Order 12564 (September 15, 1989) can be released only (1) to the empicyee’s
medical review official, (2) the adetnistrator of any employee assistance
program in which the empioyee is receiving counseiing, or (3) to any
supervisory or management official within the employee’s agency having
authority to take adverse personnel action agzinst such employee, or (&}
pursuanl to the order of a court of competant jurisdiction whers raquired by
the United States Government 10 defend sgainst any challenge agsinst any
adverse action. Release of test results to anyone eise requires the written
consent from the esmployee. Thus, during an asccident investigation,
infermation on drug 2buse by a government employee in a Safety sensitive
position will not be made availabie to the investigators unless the employee
gives written authorization. In contrast, drug and alcohol testing results
from individuals in the private sector 1s released without writtan consent.

One of the most (if not the most) important objectives of postaccident
drug and alcohol testing is to determine whether such substances caused or
contributed to the cause of an actident. The use of the results of such
testing by the Safety Board has Jed and will continue to Tead to %Lhe
development and implementation of recommendations and procedures to prevent
accidents. If 00T employees in safety sensitive positions are free to
withhold the results of postaccident Roxicological test results from the
Safety Boarg. crucial factual infsrmation pertaining to the accident will be
kept secret, and the Safety Board’s wmindate to determine the facts,
circumstances, and probable cause of the accident and to develop safety
recommendations will be defeated. Therefore, DOT must eliminate the double
standard between the disclosure of toxjcological test results on private
persons who have a direct responsidbility for transportation safety and DOT
empioyees who occupy safety sensitive positions.

At the present time, iood and urine spccimens collected during
investigatiorn of rail accidents and incidents are under the contre? of the
FRA. The FRA contracts with and pays for a private laboratory to carry out
the drug analysis of blood and urine specimens. Similarly, the FAA has ar
interagency agreement with the Armed rorces Institute of Pathology (AFIP) for
testing fatally injured crewmembers in aviaticn accidents. In selected cases,
a2 surviving pifot or crewmember has been tested under this program. However,
pestaccident testing under new requlations for the modal agencies (except the
FRA} places the responsibiiity for amalysis of urine specimens for drugs with
the employer. Furthermore, the reporting of toxicological testing {¥ncluding
postaccident testing} results to the appropriate DOT regulatory agency--such
as the FAA, FHWA, and the Coast Guard--is done on a2 &-month basis. Thus, a
DCT agency may not knew the results of postaccident testing until menths after
an accident investigation has been completed.

With the exception of railrpad and perhaps marine employees, alcohel- and
drug-impzired persons invoived in accidents may not be identified as a result
of the current modal regulations and DOT’s Drug-Free Departmental Workplace
Orug Testing Guide for DOT employees in safety sensitive positions. The drug
and alcohc™ regulations for the various transportation modes are inconsistent,
confusing, and, in some modes, inappropriate.
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Therefore, the National Transportation Safety Board recommends that the
U.S. Department of Transportation:

Develop postaccident and postincident testing regulations
that are separate from the pre-employment, random, and
rezsonable suspicion testing regulations in all modal
agencies. (Class II, Priority Actian} (1-89-4)

Adopt uniform regulations for all drug and alcohol
testing, other than postaccident and postincident testing,
in 317 transportation modes, including U.S. Department of
Transportation employees who are in safety sensitive
positions. (Class 11, Priority Action} (I-89-5)

Adopt uniform regulations on postaccident and postincident
testing of private sector employees for alcohsl and drugs
in a1l transportation modes. Use the Federal Railrgad
Administration’s (FRA} current regulation as = model
regulation for all transportation modes except for the
permisgible blood alcohol level of Tess that 0.04 percent.
Using the FRA regulation as a wodel for other
transportation modes refers only to the collection of
blood and urine and the screening and confirmation of
positives in blood. As 2 minimum, the drugs identified in
FRA screen should be used in the other wmodes. Reference
te the FRA model does not refer to the administration er
implementation of the regulation. The Safety Board
recognizes that the implementation of the regulation may
be different in the various transportation modes. The
regulations for all modes should provide:

e for the collection of biood and urine
within 4 hours Following a qualifying
incident or &zcident. Wher collection
within 4 hours is not accomplished, biood
and urine specimens should be collected as
soon a5 possible and an explanation for
such delay shall be submitted in writing
to the administrater. (Class Il
Priority Action) {I-8%-§);

e testing reguirements that include alccho?l
and drugs beyond the five drugs or classes
specitied in the ODepartment of Health and
Human Services (DHHS) guideiines and that
are not limited to the cutoff thresholds
specified in  the [(HHS  guidelines.
pProvisions should be made to test for
i1licit and Ticit drugs as information
becomes available during an accident
investigation (Class II, Priority Action)
{1-88-7).
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Adopt uniform regulations in postaccident znd postincident
testing of U.S. Department of Transportation empleyees in
safety sensitive positions. The regulations should
provide: .

s for the collection of blood and urine
within 4 hours following a qualifying
incident or accident. Shen collection
within 4 hours 15 not accompiished, blood
and urine should be collected as soon as
possible and an explanation for such delay
shall be submitted in writing to the
administrator by the lgcal official making
the decision to test. (Class II, Priority
Action) {I-89-8);

¢ testing requirements that include alcohsl
and drugs beyond the five drugs or classas
specified in the Department of Health and
Human Services {DHHS) guidelines and that
are not limited to the cutoff thresholds
specified in  the DHHS  guidelines.
Provisions should be made to test for
i1licit and Yicit drugs as information
becomes available during an accident
investigation (Class 1I, Priority Action)
1-89-9};

s that toxicological results from Federal
employees be made available te
investigators of the National
Transportation Safety Beard {Class II,
Prierity Action) (1-838-10);

¢ procedures by which Federal employees are

sent to the nearest hospital or medical

facility for obtaining blood and urine

specimens  for  toxicolegical  testing

following a qualifying incident or

accident (Class 11, Priority Action}

(1-89-11);
Issue rules specifying zero (mo alcohoi) as the blood alcoho?
concentration for private sector employees in safety sensitive
positions in all transportation modes and for Federal emplioyees in
safety sensitive positions. {{lass II, Priority Acticn) (I-89-12)

KOiSTAD, Acting Chairman, BURNETT, LAUBER, NALL, and DICKINSON, Members.

concurred in these recommendations.
7
J. /6%4/

+ James L. Kolistad
Acting Chairmar
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{ ‘; THE SECRETARY OF TRANSPORTATION
x ‘; WASHINGTDN, L. IS0
Pogt dugust 3, 1990

The Bonorable Jamen L. Kolstad
Chairman

Mational Transportation .=
Safety Board

Washington, ».C. 20594

Dear Mr. Chairman:

1 am responding to your letter that transmitted nine National
Transportation Safety Board (NTSB) recommendarions {[I-B5~D04
through 012} concarning the Department’s drug end alcohol resgula-
tions, particularly with raspect to post=accident testing. 1 share
your concern about the problexz of szlcochel and drug use in the
transportation industry. That consern prompted the comprehensivs
drug regulations that are now in effect, as woll as the pending
rulsmaking concerning alcohol abuse, and drives my continued
perronal invelvement in these issues.

Your recormendations, and the {ssuss they raise, are discussad in
greater derail in the enclosure to this letter. The primary
purpose of the Department’s program is to prevent such sbuse by
deterring i{mproper conduct by employess performing sengitive
safety and security-related functions. While we recognize that
results of Department of Transportation (DOT) mandated testing may
have rslevance to accldent investigations in some situations, the
DOTlprcgram is not primarily intended as an accident investigation
cool.

The overall thrust of your recommendations appears to be to &gk
the Department to create an additional program «~- distinct in
scope, purpose, methods, and preisdures from the Department's
axisting drug and alcohol sbuse prevention program -- to determine
the role of svbstance abusec in the cauvsotion of transpertation
accidants. We do, however, understand your concern and are will-
ing to discuss the need for such an additionsl program with the
NTSB, as well as the i{mplicaticns in terms of resources, cests,
benefits and the respective transportation safety roles of the
Department and the NTSE. Tarrance Gainer, my Special Assistant
for Drug Enforcement and Program Compliance, will be in contact
with you to initiate discusszions on this subject.

I look forward to working with you in assyring that we have the
scfest possible trangportation system.

Sincerely,

émw_? g Lwrir

Saruel X. Skinner

Enclosure
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Enclosure to DOT letter dated August 3, 1990

RESPORSE TO FYSP DRUG ARD ALCOBOL TESTING RECOMMENDATICNS

NTSE recommendations I-89-4 «- I-$%-12 touch a number of major
issues involved in the Departsent’s rams regarding substance
abuse. This enclosure addresses the relaticaship of the

tions to these issves.

Gensial:

At the outset, wo want to correct an apparsnt misunderstanding
about the drug testing rules issued Dy the Department in

Novesber 1988. While the Departmant recognizes that poat-accident
drug tests msy be useful, in some situstions, as part of the
overall process of determining the causstion of transportation
accidents, the Dapartaent’s drug testing rules, including their
post-accident components, wers not primarily intonded for
sccident/incident investigation purposes. YThe primary purposs of
the rules is detarrence and, if transporvation owsployoes persis:
in the use of drugs, the removal of such pecple frox sensitive
safety or security-related positions. Accidents wers intended as
a triggering evant for testing for thess purposes.

We would also point out that the Department did not deem the drug
testing rulemakings an appropriats vehicle for responding to
concerns about alcchol. Approximately one sonth prier te your
letrer, we did publish an advance notice of proposed rulemaking
{ANPR¥) on this subject, raising many of the issuss in your
letter. We will uss this rulemaking proceeding as a vehicie .ur
responding to alconcl-relatad concerns, including those raised by

the NTSE.

It ie also important to keep in mind that, while there are cbvious
similarities, the DOT drug testing programs for DOT employees and
industry, respectively, have different bases. The Department’s
role in eaca is significently differsnt. As an esployer, the
Department has a different pasrspective and more control over
certain aspects of its program than when it acts as a regulator of
industry safety. It is necessary to guard against any tendency to
troat the two programs &8 interchangeable.

Rrug Testing and Cavke:

One of your major concerns with the testing methodology adopted by
DOT is that it prevents investigetors frok determining whether ths
druge "csused or contriduted® tc an sccident and from deteraining
the *level of parformance impeirmsnt.” You alsc note that the
DHHS Guidelines on which cur procedurest weres based were not
intended for forensic purposes. The Board’s statoments on this
point appear to sssert only the obvicuw: that & testing progras
designed for one purpose may not fully Jerve a second, quite
diffezent, purposs.



153

It is generally agreed that. at any levsl, drugs can adversely
aZfsct perfoxmeince (whether the person aay bo sald to be
*iwpaired" or not, in a sl sguse ansalogous to aleohsl
impalizment at & given BAC ) and can have an adverss effsct
on psrformance after they can no longer be readily msasursd by
testing of urine or blood. Therefore, since ths rirugs for which
we are requiring testing are illegal, we have sixply decided that
detecting the presence of these drugs above a specified leval
sorves an important purpose, in the contsit of our preventive
poogran, in promoting transporcation safety.

%e agres that therse may be scse sceident iavestigation situations
in which post=accicent toxicological workups of blocd samples may
provide uvseful informstion in iarger context of determining
accident causation.* Thers may ba, for axample, concentrations
of & Jiven drug which ares sufficiently high as to involve a
substantial likelihood of impairing effects. This information, of
coursc, would need to be viswed alongside dosuymented perzfozmance
failures, the appearance or demeancr of the saployse, and other
factors to forz a reascnable basis for a determination of the
cause of an accident.

The peint is that a program focusing on accident cuusation and
using a full foreasic, toxicological wezkup of the fluids of
soplovees involved in accidents is a very different program, with
a different purpose, froz what the Department hes established. The
Department would neesd to consider carsfully whethar it makes
sense, in light of all relevant factors, to estadblish such a new,
addizional program. Such a program would raise i{ssues that go far
beycnd the existing DOT preventive program (e.g., the overall role
of the Department in investigeting and determining the causes of
particular transportaticn accidents, since substance abuse factors
couvid not be viewed in isclation from other potentially causative
factors). Qther glternatives may nead t> be considered (eo.g9.,
authority for the NISB to conduct its own toxicological tests as
part of accident investigations)}. %The Department is willing to

* - We would eaution agsinst any attempt to estabiiszh a body fluid
concentration level, znalogous to & BAC lavel for alcthol, at
which impairment Ly & drug can be presumed to axist. Most experts
do not believz it would be meaningful to do so, given the great:
number of cherical and individual human factors involved in
responses to drugs. In any avent, sstting such a leval would
probably aid in establishing causation in only a small fraction ef
cases, at best.

** - At the same time, we ahould recognize that toxicological
workups of blcod sampies are not & panacea. Given that finding
evidence of a drug in a bicod sample generally indicates only the
recent use of & drug, such a workup may nct yield probative
information for estadblishing accident causation beyond what would
ba obtained thrcough urine testing, and perhaps lezz in some cases.
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arplors various zlternatives witl ths NTER in ths discussions that
¥xr. Gainer will offer to initiate.

Mleohol:

The Department has loag recognized that alcohel abuse poses a
serious problem to transportation; indeed, asveral of the
Departoent’s mcdal administrations alrsady have in place strict
Fegqulations and progre=zs that adiress the usa and abuse of alcokol
by transportation workars.

The Depertment did not irnclude alcchol the subgtances to be
tested in its drug testing rules, becauss, for nuparous ressons,
it bacame clear that the 2l70hol problax raises complicated issues
that may require a different approach from other drugs, such as
cocains oxr marijuana.

Por axample, &lcohel is & legal substance {for parsons over 21),
with legally and socially acceptable uses, not & cont:rolled
substancs. Unlike illegal drugz. for which w2 target any usse by
anpployeas, aloohol ase or impairment, o be legally rslevent, must
occur in the context of jcb performancs. We note that evan your
letter is not clear cn this issue. TYou state that "no alcchol is
acceptable in commercial transportation.® TYou also note that a
BAL level ©f 0.04 “leaves ths impression ... that drinking is al-
lowablie zo long as the BAC tssts below 0.04 percent.” In fac:,
scze DOT rules prechibit drinking alechel a Tertain number of hours
before going on duty. In the case of THUA’s commexcial vehicle
driver rules, a driver whe shows any delactable level of BAC will
be taken cut of gservice for 24 hours. It ie also far from clear
why DOT inalstence on a 0.00 BAC leval, without concommilant
prochikbitions of other activities thai may cause demonstrabls
psychomotor deficits that are suvbetantielly similar to those that
m2y be observed at BAC levels beiow 0.u4 (e.g., minor illnesses,
stressz in family relationships), would result in significant
safety benefits.

There are &also complex guestions such as what use of aleghol to
prehilkit and, if a2 testing requirepent fe promulgated, what types
cf testing and what timing of that testing wouid be appropriate
and would best identiry alcchol users. Preemployment testing for
alconcl, for example, mey not have any rslevance since any
detected use would not be on the job.

Kethodological gquesticns also exist. Tha preferred methods for
alcohol testing, and related requiremente and costs, are
sufficiently different from drug testing to warrant geparate
traatment. For example, madical perrounel ares needed to ta¥e a
bloocd sample for alcchol testing, but trained, non-medical
personnel are gufficient to obtain & urine sacple for drug test-
ing. Urine testing to determine the presence of alcchol is meora
complex and uncertain, Jequiring the willingness and anility of
the donor to provide twe appropriately timed saxplies.
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Alcchol abusa may warrant different action than drug use,
according to soms sxpests. Alcchol abusers may bde mora likely to
respond to edrucation sfforts thas drug unasers, who, sisply by
unauthorized use of a centrollad substance, have crossod over the
lire into illegal sctiviey.

Consaquantly, we chose %0 Sddress slcohol as & sepaTaio probles.
In June 1989, ir tes ba"ore the Senate Committies o2 Com-
marce, fciance and Technology, Secret. Skirnar committad the
Dapartment to further roview the alecheol prodlem. On November 2,
1985, the Department issued an advance aotice of proposec
ruleamaking (ANPRN) to ser: public commant on the scope of the
alcchol preblem in the transportation industry, whethar its
existing zrules are sufficisnt to respond tc tae problem, and the
foasibility and scope 0f several possidble cptions. 4f further
action is doscod nsceusary.

The ANPRM sought comment on & variety of issues ralated to algohol
abuse, including whether testing should be reguired, what kinds of
testa would be appropriate, what testing methodologies should be
used, and what BAC level should be used as & critarion for
intoxication. The issues on which the ANPRM sought comment
sncompass the roints made Ln your recomnendations eeucerning
alcohsl testing. Your lettsr has besn placed in the ANPRM docket,
and your recommendaticons will be fully considered as the Depart-
mant determines the appropriate next action.

BAC jevel:

As you know, several DOT agencies have conducted ruiemaking
proceedings on the issue of what BAC level shoul? be €3tablished
as a criterion for intoxication. As a result of these
rulemakings, all have establirhed 0.04 BAC &s their positiva
threshcld for commercial transportation industry perscnrel. ({In
addition, sope agencies, like the PAA and THWA, also reguize that
personnel not sonsume aleohol a certalin aumber of Lours before
going on duty.)

ik your letter manticned, a Naticnal Academy ¢ Sciences ([HAS)
study, comuissioned by the Federal Highway Administrstion duxing
its BAC rulemaking proceeding and referred to in your lester,
concivded that, zt any BAC level above terc, most commercial
drivers would experience & degradation in skill that would
incresse the risk of crash involvement. However, a three-fourths
majdority of the NAS panel menbers recoxmended that penalties
{e.G., driver disgualification) da required only for viclaticas of
0.04 BAC or higher.

As noted above, this issue has bepn caised again in the
Department’'s alcohol rulemaking proceeding. We will reconsidar
whether to propose changing the 0.04 level in response tc comsants
en the ANPRM.
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Alditional Drugs:

We have daforrod to ths expertise of DHNE on testing protocols and
procedures. Their Guideiines are incanded to safeguards the ac-
curacy and integrits of tast mnlu ani the individoal‘s privacy.
These Guidelings reilect the current stats of the art in drug

daboistory pavcedures...including s which the nse
of tha bast ;ﬂi&g:sl- tachnnlegy for smsuring Las i mmliability
and accuracy ©f druog tests....”™ PFub. L. 100-71, $503(a)(i)¢d;{il)
{(I)(101 Stat- 381, 159).

DRES-approved testing protoccels and positive thresholds for drugs
beayond the five for which tasting is now required do nst axist.
Alse, DEHS certification of lesboratories doss not extand To test-
ing of any wdditional drugs. Ue do 20t have the mniform standards
for additicnal drugs crucial to the accuracy and integrity of the
testing process, wiich courts have rolisd upon in uwpholding
Federally-required drug testing. This absance of unifora standards
could make defgnse of the DOT regulations in court more difficuls.
Teasting for additional drugs may increase the privacy intrusion of
terting, #nd could in oewme situnvrions raige sdditionel fourth

asarndmert issuas, making 1t mcre Qilllicuiti to pezsuads the courts
to spprove DOT-reqnizid teszing. It should hlss De notsd that the
five dxugs for which we require testing ars the most used druge
and the costs of testing increase with sach additichal drug added
te the list.

The Medical Review Jfficer‘s task in determining whether drug use
indicated by tha test is legitimate would be significantly more
difficult 4n dealing with legal prescripticn drugs. Privacy
concerns alsc axist. 7The use of DOT-mandated tests to discover
the presence of leg;i prescriptiorn drugs, and tharefore perxmit
&xployer inferances about otharwisz confidential medical condi-
tiong. could not sasi'y be prevented.

However, the Department is aware that the concerns of those who
want to test smploywss Ior other drugs that may {mpalr l&*a:y are
legitirarte, whether in the context of post-sceident tcst.ag or
otherwise. The Departaent iz considering additional rulemaking to
exploze® how to zespdind to these concerns, including the

iden ificarion of appzopzict- additional diugs for which tasting
iz warranted and the establishoent of appropriate testing
pretocols for trose driugs.

We intend to continue working with DERS to rssclve thie izsue.
The issue of tc:tinq for additional drugs was considered 3% the
DEHS *Cornrensus Confercnce” held November 29-Decexber 1, 1985, as
refisctied in the report of that conferencs. 7The Department wil

rk closely with DEES &s DEHS responds 1o conitersnce
recc—endationa, scme of which are likely to address mesns cf
testing for additional drugs shile ltil; preserving the integrity’
accuracy safeguards of the DHES procedures.



If it warw declded to create & dow, additional post-zccident
toxicelogr program, the t conld consider, as part of

to astabdblish the program, whethsr diffarances detveer
this program and the existing preventive program warranted taking
a differsnt approach with respect to the drugs for which testing
ﬁ; dons .  Bopafully, DHEES would e of assistance in su-h an
afiost.

Lutell Levels:

The cutof? lavels used both in the Department’s intarnal diung
tasting progzar and in our regulatiuns for private industry were
established Dy DHES, based an their aspertise concerning the tect-
ing process. ™ase cutoffs wers designed »v DHES to achieve &
roasonable balance Detween the objectives of treating ac positive
significant awounts of drug setabolites in an axploves’s systenm
siile tresating &s segative smaller quantities of metabcliives that
tould resclt from svch sources as pasaive imhalzvion, Cross-
resctivity, or insestion of food products.

Like the ifssue of additional drugs., the lssue of cotoff iavels was
discussed saxtensively at ths DHHS Consanscs Confarence. Thare
appearad to bs considsrable santinent at the confersace for
tightening cutoff levels, &t loast for soxe drugs (e.§.,
paziiuana), which is raflected in the rapor:t of the confersnce.
if, focilowing further DRHS censideraticn of recommendations from
the conference, DHES cetermines that cha=nges Are warsarnted, the
Departoent will revisit the iscue of cotoff levels. It is our
intent thot DOT regulaticns zezaln consistent with the DEES drug
vasting guidalines on this issce.

Cuzoff levels arc teeded to help estadlish whern, as part of &
preaventive dTug testing program, the Cunseguences assigned o a
positive test should foilsw. A testing prograz intended sixply to
Eelp establisk acrcident cansnction, 2ot bearing these conseguences,
arguatbly mey nnt need cuitcif levelis. It could be poasibie, $f it
sere dezided to create a new, additional poat-accident
tocxicological testing prograr to detertine sccident causalion, for
DOT, Through rulemaking, to permit Izn{p raticon to ba toansmitted
to the accident investigation process concerning the jevals of
drugs present in fluid sanplies. regarciess of ~“cutoff levels.”
DOT emould aiso consider the gathering of othar data concerning
druy use as part of such & process.

Timing of Coliection:

2ha Department is well aware that extended delays 4in sazpie col-
isction and testing afiler an accident may rascit in detexiozation
or siimination of a druc ¢r drug metabrlite frox a person’s
system. AS your letter suggrsts, taking post-arcident saupiss
witkin four hours or lese is highly desirable. ‘Mas Department’s
regulations suppert collecting such sexples a2z soon as pessible.

There is substanciel doudbt, however, whether & regulstory reguire-
ment TC Ccollact post-accident sanmples within four hours wemid be




msaringful. =h4ix particuiarly is & problem at rasote accidust
sites; it m:y ba very dificult, as 2 pactical patter, to affect &
eollaction aven -ltain thae I2-“our tims limit get forth in DGT
rules. Oftsn thalw aze no madical facilities aveilsbie, w:'ch ia
a particuler prebian 4f hloed as *wll as urine L9 to be taken.
Our own -xperience ir our internal tosting program has made it
€lsar tc 3 that requiTeaests €0 test 0o latar tien four hours
after an accildent could prove extrotely 2oatly, asd may be
inpossible in some CLTCURSTANCKS.

e would slsc point out that tha recossanded four-hous collettion
lixgit iz preniscd cn ths tims-sensitive pature of taxicologioml
tasting of blood samples. Urinalysis testing doer not i{nvelve tha
anaiogous time-critical considersticas associated with collection
and testing of blocd sazples. We belleve thre the time freme for
posz-accident urinalysis testing iz generally gufijicient to
indicata wherher An individual bus oeed drugs w' thin & range >f
tize ir the past, and that this time frame ia mypropriste ¢o the
porpest of using accidents ax triggering a tast wnich has an
i{xportant detezrent value.

Requiring a writtan Tspert to 4 Bodal administrater if & post-
accidant test doex not happen withir a certain perziod of time is
an infcrmation collection requirsment of dfubious worth. It is mot
clear froz your recoomendation vhat uss the adminigtrator would
make of thls i{nformation or what safety berafit would be gained by
the writer or receiver ¢f the report. As part of pormal recard
ingprctions or &8 a rasult of reviews of reports, the modal
adminigrratisne can determine whether thers ars violations of tha
“tast 2% sOOn as Ppossidble” requirsment anrd, if appropriastc, take
enfcroce=ment actiou.

Serfing Federal emplicoyees to a hespitel or cther facility as a
collection site could be considered by the Department, should at
some future time the Department decide to institnte blood testing
for these erplcyees. Uzinalywsis can proceed in collection siter
that are not medical facilities, of course.

Reouistary Aporoaches:

vantage to be gained frr= combining regulations requiring

¢ —ug testing in private industry and DOT procedurgs and orders
roguiring drug testing for DOT amploynes is not epparsnt. They
gce dasel on gifferent legal authorities and apply in very differ-
»nt exganfizssional contexte. It is wvery likely that ruolemsking
action to combine these tequiresents would bea far mores trouble
whan it is worth.

w
o
"t [

As you know, there is substantial uniformity amcng the modzl drug
tasting resuiations. TRis uniformity pertains to the key building
Plocks of the rules, such as the uss of DHAS-ap.roved
laborasories, use of 45 CFR Part 40 testing pracsdures, types of
taating, and conseguences ©f tert results. As the Department
developed these regulations, it was a clea~ Dapartmental policy to
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Tegulatery revision !o:th saks of mniforaity wonld pot be
productive.

It is also unclear why separating post-accident tasting regula-
tions from other drug testing reguiremas mld be uwsaful in
achierving the adbiectives of tbo teating program.
Cbviously, the Departmant can conaidar :h. iou:d Tecommendations
for pest-accidant testing withovt dertaking a rulesaking simply
to reorganize existing pa-t-aceidnnt tasting ;:vvuim into
separate parts of m Code of FYaderal Ragulations

As you are aware, tha FRA rule snd the DOT smployes drug testing
were alrsady in axistence wvhan the Departaent fornulatad

ts semaiaing drug m:*.nq rules. A nunber of differences betweer
the FRA ruls snd other DOT rules aisply result from the
Department’s decision to ilet the FRA’s existing rule stand. Thia
decision did not represent a policy decision to cast all othar DOT
zoles in the FRA mold; indesd, the Department decided to the
CONITATY.

As your letter notss, the 3card commented on & aunber of regulia-
tory issces touched on in the curTent series of recommendations in
its cozpents to the Department’s Iulexakings on drug testing.
Thess cocxments wers fully considersd, as were those of other
s.n:-m.od pessons. Waile the Department, as noted adlove, will
work with DHES to considar revisions to some portions of its test-
ing procedures as the results of the Corssnsus Confersnce become
avalilable, wo believe that we have alrsady acequately responded to
wyour commanis during our rulemaking. When factors are raissd that
we did not consider or when sxperisnce illustrates a prodlenm, w
will consider appropriate changes.

Blocd Testing:

Bocause the primary purposes of the rule sre dstsrrsnce and
identification of drug users, the Departzent has determined uzine
testing t¢ bes an appropriates approach for DOT's program toe prevent
drug abuse. For onr purposa2s, it provides fully reliszble testing
in & zoch less expeansive and perhaps less intruaive aanner than
doas blood testing. Legal authority to ragulire blood testing of
Faderal axployses in & non-ndedical context is unclear.

Provision of Toziceclogical Results for tO0 Peplovees:

As your letter points out, section 503{e) of Pudblic Law 101-71
{101 Stat. 381, 471, July 1i, 1387) authorizes disclosure of
Pederal amplovees’ test Tesults cbtained pursuant to Exscutive
Orcer 12564 (Septexdber 15, 1585) only 1) to the employes’s medical
review offizial; 2) t= the administratoer of any smployes
assistance prograr .n which the ezployee it receiving counseling;
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3) to any suparvisory or managemsnt official within the saployse’s
agency having aathority o take adverse parzonnsl action againsc
suoch saployes; ar 4) pursuant to the ordar of a court of coEpotent
jJurisdiction where required by the U.3. Governmant to defead
against ary challenge against any adverss action. As a resuit, if
the swployes does not consant, ascidant investigstors, including
the NTS2's, would not have access to the drug testing results.

¥hiie we are sympathctic to the NPSE‘s interest in

test Iemiults involving DOT amployess involved in accidents, the
linaitation on our providing them to you results, as yo
acknowladige,; from a statutory requiremsnt. BRince, as you Knov, &
regulation cannot sasend or contradict a statute, we ATe BOt im a
degal position to implement your recommendation that test resnits
for Fedaral employees be made svailable to WTSE investigetors,
unless tis employese consants. We understand that the WISB is
seeking legislgtive authority from CongTess to cbtain posto
accident dvug test results of Pederal explovyess. A bkill tuo this
effect has been introduced it this session of Congress.
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My 31 i

Honorable Samuel K. Skinner
Secretary

U.5. Department of Traysportation
400 Seventh Street, S5.W.
Washin~ton, D.C. 20590

Dear ¥r. Skizner:

Thank you for the Department of Transportation’'s {DO7) resronse to
Safety Recommendations 1-89-4 through -12. - The WNational Transpartation
Safety Board appreciates and supports your commitment to improve
transportation safety by deterring drug and alcohol use in the transportation
industry. The Safety Board had been encouraged by your des re to continue
discussions with us on the need to develop a more comprehensive drug testing
program for postaccident, pestincident, and reasonablez cause that peets the
needs of bolh agencies. Safety Board staff had met with your previous
special assistant, TYerrance Gainer, 1o disctuss progress toward this geal.
However. based on the responses set forth in your Tetter of August 3, 1957,
and on our concera that there does net appear to have been any real progress
on the development of the more comprehensive postaccident drug testing
program requested by Safety Recommendations 1-8%-4 throwgh -9, -11, and -12.
these recommendations have been classified as “Open--Unacceptable Response.”

As you are aware, the intert of Safety Recormendation [-89-j0 has been
achieved as a result of recent legisiation. Although the Safety Board had
uyrged the [OT to take a regelatory approace to this issus, the intent of the
recommendation has now been met by actien of (ongress, and it has beer
clessified as "Closed--No Longer Appiicable.”

Tne Safety Hoerd encourages you to act expeditiousiy on the unresolved
issues raisec in the Bpard’s recommendations.

Sincerely,
Cpestep Gmt T
James L. Kolstad
{hairman



